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44  H.  E.  Summers. 

8  R.  A.  Vicker>'. 

45  J.  S.  Hine. 

9  C.  U  Marlatt. 

46  H.  A.  Gossard. 

10  G.  G.  Ainslie. 

47  J.  L.  Randall. 

11  E.  0.  G.  Kelly. 

48  S.  C.  Clapp. 

12  E.  S.  0.  Titus. 

49  E.  F.  Hitchlngs. 

13  H.  T.  Femald. 

50  J.  B.  Smith. 

14  H.  Garman. 

51  W.  E.  Rumsey. 

15  A.  F.  Satterthwalt. 

52  L.  Bruner. 

16  B.  A.  Schwarz. 

53  A.  F.  Burgess. 

17  R.  L.  Webster. 

54  W.  E.  Britton. 

18  W.  H.  Goodwin. 

'      55  A.  D.  Hopkins. 

19  G.  M.  Bentley. 

56  W.  D.  Pierce. 

20  C.  N.  AlnsIie. 

57  J.  L.  Phillips. 

21  W.  S.  Fisher. 

58  F.  E.  Brooks. 

22  F.  M.  Webster. 

59  H.  F.  Wilson. 

23  P.  J.  Parrott. 

60  C.  E.  Hood. 

24  C.  W.  Hooker. 

61  H.  E.  Hodgklss. 

25  E.  L.  Jenne. 

62  V.  L.  Wlldennuth 

26  G.  D.  Schafer. 

63  J.  F.  Zimmer. 

27  Harry  S.   Smith. 

64  H.   M.   Russell. 

28  Paul  Hayhurst. 

65  L.  M.  Peairs. 

29  C.  H.  Popenoe. 

66  R.  W.  Braucher. 

30  H.  T.  Osbom. 

•    67  E.  F.  Phillips. 

31  Franklin  Sherman,  Jr. 

68  H.  P.  Wood. 

32  Paul  R.  Jones. 

69  T.  B.  Symons. 

33  A.    G.   Ruggles. 

•    70  R.  H.  Pettit. 

34  Z.   P.  Metcalf. 

71  E.  D.  Sanderson. 

35  S.  A.  Forbes. 

72  C.  R.  Crosby. 

36  E.   L.  Worsham. 

^    73  W.  M.  Wheeler. 

37  E.  C.  Cotton. 
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Proceedings  of  the  T^wenty-first  Annual  Meeting  of 

the  American  Association  of  Economic 

Entomologists 

The  twenty-first  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  was  held  at  the  Eastern  Female  High  School, 
Baltimore,  Maryland,  December  28  and  29,  1908. 

Part  I  of  this  report  contains  the  business  proceedings,  while  the 
addresses,  papers  and  discussions  will  be  found  in  Part  II. 

.     PART  I 

The  meeting  was  called  to  order  by  President  S.  A.  Forbes  at  10 
a.  m.  on  Friday,  December  28.  The  attendance  was  larger  than  at 
any  previous  meeting  of  the  Association  and  averaged  over  100  at 
each  session.    The  following  members  were  present  : 

C.  N.  Ainslle,  Washington,  D.  C;  George  G.  Alnslie,  Clemson  CoHege,  8. 
C;  H.  S.  Barber,  Washington.  D.  C;  G.  M.  Bentley,  Knoxvllle,  Tenn.;  R.  W. 
Braucher,  Washington,  D.  C;  W.  E.  Britton,  New  Haven,  Conn.;  Fred  B. 
Brooks,  Morgantown,  W.  Vn.;  Lawrence  Bruner,  Lincoln.  Neb.;  A.  F.  Burgess, 
Washington,  D.  C;  August  Busck,  Washington,  D.  C;  J.  H.  Comstock,  Ithaca, 
N.  Y. ;  Mel.  T.  Cook,  Newark.  Del. ;  R.  A.  Cooley.  Bozeninn,  Mont. ;  E.  C.  Cot- 
ton, Knoxville,  Tenn.;  F.  D.  Couden,  Washington,  D.  C;  J.  C.  Crawford, 
Washington,  D.  C;  C.  R.  Crosby,  Ithaca,  N.  Y.;  R.  P.  Currle.  Washington, 
D.  C;  E.  P.  Felt,  Albany,  N.  Y.;  H.  T.  Fernald,  Aniherst,  Mass.;  W.  F.  Fiske, 
Washington,  D.  C;  S.  A.  Forbes,  Urbana,  111.;  H.  L.  Frost,  Arlington.  Mass.; 
A.  B.  Gahan,  College  Park,  Md.;  H.  Garman,  Lexington,  Ky.;  B.  N.  Gates, 
Washington,  D.  G.;  A.  A.  Glrault.  Urbana.  111.;  W.  H.  Goodwin,  Wooster, 
Ohio;  H.  A.  Gossard,  Wooster,  Ohio;  A.  G.  Haiumar,  Washington,  D.  C; 
Paul  Hayhurst,  Boston,  Mass.;  Otto  Heldemann,  Washington,  D.  C;  W.  E. 
Hinds,  Auburn,  Ala.;  J.  S.  Hine,  Columbus.  Ohio;  E.  F.  Hltchlngs,  Augusta, 
Me.;  H.  E.  Hodgklss,  Geneva,  N.  Y.;  C.  E.  Hood,  Dallas,  Texas;  C.  W.  Hooker, 
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Amherst,  Mass.;  W.  A.  Hooker,  Wastilngton,  D.  C;  A.  D.  Hopkins,  Washing- 
ton, D.  C;  C.  O.  Houghton,  Newark.  Del.;  L.  O.  Howard,  Washington,  D.  C; 
W.  D.  Hunter,  Washington.  D.  C;  B.  L.  Jenne.  Washington,  D.  C;  P.  R. 
Jones,  Washington,  D.  C;  E.  O.  6.  Kelly.  Washington.  D.  C;  Frederick  Knab, 
Washington,  D.  C;  E.  J.  Kraus.  Washington.  D.  C;  C.  L.  Marlatt,  Washing- 
ton, D.  C;  Herbert  Osbom.  Columbus,  Ohio;  P.  J.  Parrott.  Geneva.  N.  Y.; 
Bdith  M.  Patch.  Orono.  Me.;  U.  M.  Peairs,  College  Park.  Md.;  R.  H.  Pettit, 
Agricultural  College.  Mich.;  E.  F.  Phillips.  Washington,  D.  C;  J.  L.  Phillipa, 
Blacksburg.  Va.;  W.  D.  Pierce.  Washington.  D.  C;  C.  H.  Popenoe.  Washing- 
ton, D.  C;  A.  L.  Quaintance,  Washington,  D.  C;  J.  L.  Randall,  California. 
Pa.;  W.  A.  Riley.  Ithaoa,  N.  Y.;  A.  O.  Ruggles,  St.  Anthony  Park,  Minn.; 
W.  E.  Rumsey.  Morgantown.  W.  Va.;  H.  M.  Russell.  Washington,  D.  C;  J.  0. 
Sanders,  Washington.  D.  C;  E.  D.  Sanderson.  Durham,  N.  H.;  B.  R.  Sasscer, 
Waahington,  D.  C;  A.  F.  Satterthwait,  Harrisburg.  Pa.;  B.  A.  Schwarx, 
Washington.  D.  C;  W.  M.  Scott,  Washington.  D.  C;  G.  D.  Shafer.  Bast  Lan- 
sing. Mich.;  N.  E.  Shaw.  Columbus.  Ohio;  Franklin  Sherman.  Jr..  Raleigh, 
N.  C;  Henry  Skinner.  Philadelphia.  Pa.;  M.  V.  Slingerland.  Ithaca.  N.  T.; 
H.  S.  Smith.  Washington.  D.  C;  J.  B.  Smith.  New  Brunswick.  N.  J.;  R  I. 
Smith.  West  Raleigh.  N.  C;  A.  E.  Stene.  Kingston.  R.  I.;  H.  B.  Summers, 
Ames.  Iowa;  T.  B.  Symons.  College  Park.  Md.;  B.  P.  Taylor.  Mountain 
Grove.  Mo.;  E.  S.  G.  Titus.  Logan.  UUh;  C.  H.  T.  Townsend.  Washington. 
D.  C;  R  A.  Vickery.  Washington.  D.  C;  H.  L.  Viercck.  Detroit.  Mich.; 
F.  L.  Washburn.  St.  Anthony  Park.  Minn.;  J.  U.  Webb.  Washington.  D.  C; 
F.  M.  Webster.  Washington.  D.  C;  R.  L.  Webster,  Ames.  Iowa;  W.  M.  Wheeler, 
Boston.  Mass.;  H.  F.  Wilson.  Washington.  D.  C;  H.  P.  Wood.  Dallas.  Texaa; 
and  B.  L.  Worsham.  Atlanta,  Ga. 

Among  the  visitors  were  noted  the  following: 

J.  C.  Bradley.  Ithaca.  N.  Y.;  B.  M.  Chatterjee.  Ithaca.  N.  Y.:  S.  C.  CInpp, 
Raleigh.  N.  C;  Mrs.  Anna  B.  Comstock.  Ithaca.  N.  Y.;  W.  S.  Fisher.  Harris- 
burg. Pa.;  P.  H.  nertZ4»g.  I^wlNburg.  l*a. :  John  I>.  Kvnns.  Trenton.  Ontario; 
Charles  W.  Johnson.  Boston.  Mass.;  Z.  P.  Metcalf.  Riiloigh.  N.  C;  Aven  Nel- 
son, Laramie.  Wyo.;  W.  C.  O'Kaiie.  Columbus.  Ohio;  H.  T.  Oslwni.  Columbus. 
Ohio;  Mrs.  H.  S.  Smith.  Washington.  D.  C;  V.  L.  Wlldormuth.  Columbus, 
Ohio,  and  J.  F.  Zimmer.  CohimbuH.  Ohio. 

The  rrjMirt  of  the*  SM»cn»tary  was  renil  as  follows: 

REPORT  OF  THE   SECRETARY 

The  y(*ar  JuHt  closing  has  been  a  protiperous  one  for  thin  AsfMKlatlon;  the 
only  siKl  feature  having  been  our  lom  by  death  of  nve  members.  While  the 
work  and  pemonallty  of  «»arh  of  theN<*  former  nienilNTs  was  held  In  high 
esteem  by  the  members  <if  the  AHii4N*lutIon.  and  will  undnuhtedly  lie  given 
proper  attention  by  the  Conimittet*  on  He«u>lutionK  at  thlH  meeting,  it  neeniM 
but  fittinK  to  make  fl|>e<*ial  mention  of  our  Kr«^t  Iohh  in  the  death  of  Dr. 
James  Fletrher.  (lovernnient  KiitMiiM)|oKis(  of  tlie  r><>nili)lon  of  Canada,  wlio 
WSH  one  of  the  prime  movers  In  forming  thin  A^sim  jation.  Hin  interest  in 
our  ori;:ini/ation  never  wavertil  un<l  his  wnnls  <»f  ;;.mn1  th«'er  and  en<N»nr- 
agement.  tniiKH'ially  to  the  vounK  men  who  were  Ju.-t  Iw^Kinnlni:  their  rareor 
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in  entomology,  will  never  be  forgotten  by  any  who  had  the  privilege  of  his 
acqaaintanee. 

Twenty-three  associate  and  three  foreign  members  were  elected  at  the 
last  annual  meeting.  One  active  and  four  associate  members  were  dropped 
from  the  roll  at  that  meeting  and  these  with  one  active  and  two  associate 
members  that  have  resigned  and  three  active  and  two  associate  members 
that  have  died,  leave  the  total  membership  252,  a  net  gain  for  the  year  of  13. 

In  accordance  with  a  resolution  passed  at  the  last  annual  meeting  applica- 
tion blanks  for  membership  have  been  printed.  Twenty-seven  applications 
for  membership  have  been  received  by  the  secretary  and  two  recommenda- 
tions for  foreign  membership. 

By  direction  of  the  Association  the  Secretary  compiled  a  complete  list  of 
the  accepted  common  names  of  insects,  which  was  published  in  the  Journal 
and  separates  were  sent  to  a  list  of  nearly  700,  including  members  of  this 
Association,  the  Entomological  Society  of  America  and  the  Agricultural  Press. 

The  correspondence  during  the  year  has  increased  rapidly  and  the  work 
required  in  connection  with  the  Journal  has  taken  much  time. 

An  arrangement  was  made  with  the  officers  of  the  American  Association 
of  Horticultural  Inspectors  to  have  the  meeting  of  that  association  held  dur- 
ing the  week  that  our  meeting  is  in  session.  This  should  be  of  great  ad- 
vantage to  all  concerned. 

FINANCIAL    STATEMENT 

Balance  on  hand,  December  27, 1907 •      $60.1S 

By  amoant  received  for  dnes,  1908 188.80 

To  printing  progHims,  1907 $160(0 

letter-heads  and  envelopes 9.00 

membership  application  blanks 3JS0 

oonsUtntion  and  notices 11.16 

programs,  1908 6.70 

Typewriting  annaal  report  and  copies 9.0O 

Copy  and  carbon  paper 2.00 

Express  on  manuscript M 

Telegram M 

PosUge 82UM) 

Seven  handred  (700)  reprints  common  names  of  insects 6.90 

Committee  on  Nomenclature 1.86       $97.06 

Balance  in  treasury 91 JS7 

$188.62  $188.62 

The  balance  in  the  treasury  which  has  accumulated  during  the  past  two 
years  has  been  due  to  the  fact  that  no  stenographer  has  been  secured  to  re- 
port the  meetings,  as  was  authorized  by  the  Association.  Two  reasons  have 
been  responsible  for  this,  viz.,  insufficient  funds  and  inability  to  secure  a 
satisfactory  stenographer  at  the  points  where  the  meetings  were  held.  Pro- 
vision has  been  made  for  reporting  the  meeting  this  year  and  the  expenditures 
next  year  will  probably  nearly  equal  the  receipts. 

Respectfully  submitted, 

A.  F.  BuBOEss,  Secretary. 

By  vote  of  the  Association  the  report  was  accepted  and  the  financial 
statement  referred  to  the  Auditing  Committee  for  a  later  report. 

The  Secretary  requested  that  some  action  be  taken  by  the  Asso- 
ciation concerning  the  fund  in  the  treasury;  whether  it  should  be 
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drawn  upon  for  committee  or  similar  work  or  held  intact  with  the 
possible  view  of  taking  over  the  Journal  op  Economic  Entomology. 

He  then  read  the  list  of  applications  for  membership  which  were 
referred  to  the  Committee  on  Membership. 

The  report  of  the  Committee  on  Constitution  was  presented  l)y  Mr. 
J.  B.  Smith,  who  stated  that  the  constitution  had  been  revised  and 
that  copies  had  been  mailed  to  the  members  so  that  action  could  be 
taken  at  the  meeting.  He  explained  that  the  principal  changes  were 
in  more  carefullj'  defining  the  classes  of  membership  and  method  of 
electing  new  members. 

The  Constitution  as  adopted  follows  and  a  summary  of  the  dis- 
cussion is  added: 


AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

CONSTITUTION 

ABTICLE   I 

yamc  and  Objects 

Sectiox  1.  This  aMOciatlon  shall  be  known  an  the  Amorlcan  ABnorlatlon 
of  Boonomlo  Entoroologlntw. 

Sect.  2.  Its  objects  ithall  be:  (1)  To  dlsi-um  new  disroverloff.  to  exchange 
experiences,  nnd  to  carefully  consider  the  bent  ro«*th(>dH  of  work  In  e<'onoml<* 
entomolofo' :  <2)  to  kIvo  opportunity  to  Individual  workers  of  nnnounclng 
propom^l  1  n vent Ignt Ions  ho  eh  to  bring  out  fiuRK<^tlonA  and  avoid  unnecefwiiry 
dupll<*atlon  of  work:  (3)  to  suKirest.  when  poHHiblc.  certain  llne^  of  Invent!- 
gmtlon  upon  Hubj<*ctK  of  irenenil  Interest;  (4)  to  promote  the  Htudy  and  ad- 
vance  the  science  of  entomology. 

ABTU'LC  II 
}tnnhertfhip 

SfXTioN  1.  The  mcmiborHhip  8hall  be  ("onflned  to  w«irk««r>«  In  ecmioni!**  en- 
tomology. All  e<H>n<imlc  entomologists  fmploycMl  by  the  G^Mieral  or  State 
governmentM  <»r  by  the  State  «>xperlmi»nt  ntattonH.  <ir  by  any  agricultural  or 
hortlmltural  ai«s^»ciation.  and  all  teachem  of  w'ononilc  <'ntomology  hi  edu^ 
catlonal  Iniitltutious  and  other  pen^ma  ongagp^l  In  practical  work  in  eco- 
nomic cntomolog>'  may  )>e<>ome  memlM*rM. 

Sr^T.  2.  Th«»  cliiHHOs  of  meml»en<hlp  «hall  1m»  artlvc.  aMHOi'iatc  and  fon»lgn. 
Active  in«*nilH>rNhip  Khali  Ih»  «^mfrrnHl  only  on  iKT>««»n«*  wlio  have  lM»«»n  trained 
In  entomological  w<»rk  and  whoee  pnuttcal  .•xperieinf*  or  publlMhei!  papers 
havt»  «*vl4lcnc«Ml  their  alillity  to  londut  t  ..ritiuMl  hivc-tlgatlons  in  ih  ononiic 
entomology. 

Sfu  r.  ::  AH<*04Matt>  m'nitnTslilp  ni.«y  lie  r.nif«Tn'<!  ^n  per*i4»ns  who  liav»«  done 
iri»n«TaI  or  prartical  wi»rk  in  i'ntonii»l«»i:y  an<i  ulm  has*'  i»y  pul«liHh«il  pa|M'n* 
or  otherwiM*.   irlven  evldem^e  of  their  attalnnietitM   in   Ru«'h   work. 
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Sect.  4.  Foreign  membership  shall  be  honorary  and  shall  apply  only  to 
members  residing  outside  of  the  United  States  and  Canada. 

Sect.  5.  Associate  and  foreign  members  shall  not  be  entitled  to  hold  office 
or  to  vote. 

Sect.  6.  Membership,  other  than  foreign  membership,  may  be  conferred 
at  any  regular  meeting  by  a  two-thirds  vote  of  the  members  present  upon  rec- 
ommendation of  the  committee  on  membership,  after  a  regular  application 
endorsed  by  two  active  members  has  been  filed  with  the  Secretary. 

Sect.  7.  Foreign  memt)ers  may  be  proposed  in  writing  by  any  active  mem- 
T)er  and  their  names  shall  be  acted  upon  by  the  committee  on  membership 
iind  the  Association  as  In  the  case  of  other  members. 

Article  III 

Officers 

Section  1.  The  officers  shall  consist  of  a  president,  two  vice-presidents, 
who  shall  be  elected  annually,  and  a  secretary  who  shall  be  elected  for  a  term 
•of  three  years,  who  shall  perform  the  duties  customarily  incumbent  upon 
their  respective  offices  and  as  defined  in  the  by-laws.  The  above  officers  shall 
act  as  an  executive  committee  and  shall  pass  on  any  urgent  matters  that 
cannot  be  deferred  until  the  annual  meeting.  The  president  shall  not  hold 
•office  for  two  consecutive  terms.  Immediately  after  election  he  shall  ap- 
point a  committee  on  membership,  consisting  of  three  members,  who  shall 
-serve  during  his  term  of  office,  and  who  shall  carefully  examine  the  member- 
ship roll  and  the  applications  for  membership  and  report  its  recommendations 
to  the  association  for  action  at  a  regular  meeting. 

Article  IV 

Annual  Meeting— Quorum 

Section  1.  The  annual  meeting  shall  be  held  at  such  time  and  place  as 
B'^ay  be  decided  upon  by  the  association  at  the  previous  annual  meeting  and 
special  meetings  may  be  called  by  order  of  the  executive  committee.  Twenty 
meml)ers  shall  constitute  a  quorum  for  the  transaction  of  business. 

Article  V 

Amendments 

Section  l.  All  proposed  alterations  or  amendments  to  this  constitution 
«hall  be  referred  to  a  committee  of  three  at  any  regular  meeting,  and  after 
a  report  from  such  committee,  may  be  adopted  by  a  two- thirds  vote  of  the 
members  present;  Provided,  Ibat  a  written  notice  of  the  proposed  amendment 
tias  been  sent  to  every  active  member  of  the  association  at  least  one  month 
prior  to  the  date  of  action. 


BY-LAWS 

•  Article  I 

Of  Members 

Section  1.    The  classes  of  members  are  defined  In  the  constitution  as  are 
Ibeir  rights  to  vote  or  hold  offiee.    Members  of  all  kinds  have  equal  privi- 
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leges  as  to  preeentatton  of  papers  and  In  scientific  dlscumlons  at  the  regular 
meetings,  and  may.  bj  permission  of  the  presiding  officer,  speak  on  buslneaa 
questions  before  the  association. 

SscT.  2.  All  members  in  good  standing  have  equal  rights  to  the  publicft- 
tions  of  the  association  or  to  any  publications  controlled  or  distributed  by 
the  association. 

Aincuc  II 
Of  Offlcer$  and  Their  Duties 

Section  1.  It  shall  be  the  duty  of  the  president,  in  addition  to  the  ordi- 
nary duties  of  the  presiding  officer,  to  prepare  nn  address,  to  be  delivered 
at  the  annual  meeting  over  which  he  presides.  He  shall  also  appoint  the  nec» 
essary  committees  nt  the  first  session  of  the  annual  meeting. 

Sect.  2.  It  shall  be  the  duty  of  the  secretary  to  make  the  necensury  ar* 
rangemeuts  for  the  meetings  of  the  association  and  keep  a  record  of  the  pro- 
ceedings for  publication,  to  provide  the  necewRty  stationery  and  attend  to 
the  general  correspondence.  He  shall  cf>lle<*t  moneys  due.  pay  all  bills  Incurred 
by  the  assoiiation.  submit  a  report  at  each  annual  meeting,  and  perform 
such  other  duties  as  may  be  delegated  to  him. 

Sect.  3.  All  officers  and  standing  committees  unless  otherwise  provided 
for  shall  be  elected  by  ballot  after  recommendations  have  been  made  by  a 
n(»minRtlnK  committee. 

ARTicr.E  HI 
Dues 

Section  1.  The  annual  dues  of  active  members  shall  be  One  (ll.OU)  dollar^ 
and  the  dues  of  associate  members- Fifty  (50i^)  cents,  which  shall  be  payable 
in  ndvan<*e.    No  dues  shall  be  pa>*able  from  foreign  members. 

Abtuxe  IV 
Of  Meetings 

Section  1.  Notice  of  the  time  and  place  of  meetings  shall  be  sent  for 
publication  to  all  American  entomological  i>erlodl<>al8.  The  pro<^eedlng!«  shall 
be  published  as  decided  by  the  ass(K*latlon. 

Sect.  2.  Siieclal  meetings  shall  be  caU<*d  an  provldnl  for  In  th«>  ronsti- 
tution.  and  notice  of  such  meetings  shall  be  given  by  the  secrHary  by  mail- 
lug  to  each  aiilve  menil»er  a  formal  notlflratlon  of  the  tlin«»  and  placf*  of  the 
meeting  at  leaxt  tw(»  weeks  before  the  date  tixal  in  the  notice*.  Th«*  notice 
shall  state  the  reason  for  such  meeting.  an<l  shall  siHNify  the  liu*<in«*«is  to  Ite 
traiiHiH'ted.  and  no  other  busin<*ss  nhall  W  tninsa<'te«l. 

SfjiT.  3.  The  order  of  busint^H  at  regular  nie«*tinK'*  *«hall  1n>.  at  the  first 
scHsion : 

1.  CallliiK  the  iiie4>(liiK  to  ord«T  by   the  pn*Hi<b'ii!. 

2.  Rep<»rtj«  of  officers. 

:*..  RHjyortM  of  iiininilttei*s. 

4  Ai»i>ol"tiiM«iit  nf  t»Mii|Hirary  cninmltti'f!*. 

r..  Writt«*n  hu«*lii«'«»«*  M)ninmnicati<»ii«» 

r.  Vcrliul  buHiiii'>H  roniuiuiiication- 

7  NfW  hu«.lnes8. 
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8.  Annual  addrefls  of  the  president. 

9.  Program  of  papers  and  discussions. 
10.  Adjournment. 

At  the  following  session: 

1.  Discussion  of  the  president's  address. 

2.  Program  of  papers  and  discussions. 

At  the  following  sessions: 
1.  Program  of  papers  and  discussions. 
Business  can  only  be  introduced  at  these  sessions  by  vote  of  the  association* 

At  the  last  regular  session: 

1.  Program  of  papers  and  discussions. 

2.  Reports  of  appointed  committees. 

3.  Miscellaneous  business. 

4.  Election  of  officers. 

5.  Fixing  time  and  place  of  next  meeting. 

6.  Adjournment. 

Abticle  V 

Amendments  to  By-Laws 

Section  1.  Changes  in  these  by-laws  may  be  made  by  a  tw6-tbirds  vote 
at  any  regular  meeting;  Provided,  Notice  in  writing  of  the  proposed  amend- 
ment be  sent  to  every  active  member  at  least  two  weeks  before  the  date  of 
the  meeting,  at  which  it  can  come  up  for  consideration. 

Mr.  Hopkins  stated  that  he  thought  it  undesirable  to  place  the  word 
** American''  before  the  name  of  the  Association,  and  was  in  favor 
of  making  the  foreign  members  active  members  rather  than  to  change 
the  name  of  the  Association. 

Mr.  J.  B.  Smith  explained  that  the  reason  for  placing  ** American" 
before  the  name  of  the  Association  was  that  it  seemed  absurd  to  have 
a  class  of  foreign  members  unless  the  Association  itself  was  limited 
to  some  specific  area  or  country.  Some  time  ago  when  certificates  of 
membership  were  authorized  to  be  given  to  foreign  members  it  was 
necessary  to  designate  the  home  of  the  Association  in  some  way,  and 
the  committee  that  prepared  the  certificates  took  the  liberty  of  plac- 
ing the  word  '* American''  in  them  for  that  purpose.  Our  foreign 
members  are  honorary  members  and  are  elected  because  this  Asso- 
ciation wishes  to  recognize  their  standing  as  economic  entomologists. 
Most  of  these  men  would  not  apply  for  active  membership,  so  that 
they  would  never  come  into  correspondence  with  us  directly.  They 
have  little  opportunity  of  meeting  with  us.  but  in  case  they  do  they 
have  all  the  privileges  of  active  members.  We  cannot  reasonably  ask 
members  which  we  have  elected  in  this  way  to  pay  dues  but  this  would 
have  to  be  done  if  thev  were  made  activ(»  members.     It  would  be 
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necessar}'  to  change  the  whole  tenor  of  the  constitution  if  a  change 
in  the  classes  of  membership  was  made. 

A  motion  to  strike  out  the  word  ** American"  in  the  title  of  the 
Association  was  lost. 

The  constitution  and  by-laws  were  then  taken  up  stnition  by  section 
and  passed  with  a  few  minor  changes.  In  the  by-laws  under  order 
of  business  for  the  first  session  the  time  for  the  presentation  of  the 
presidential  address  was  changed  so  that  it  will  follow  the  nmtine 
business. 

By  vote  of  the  Association  the  constitution  and  l)y-laws  were  then 
adopted  to  take  effect  Januarj-  1.  1909,  and  the  Secretary  was  au- 
thorized to  entitle  the  various  articles  and  sections  of  the  constitution. 

The  Report  of  the  Committee  <m*  National  ('ontn>l  of  Introduced 
Insect  Pests,  by  Mr.  Wilmon  Newell,  was  read  by  the  Secretary,  as 
follows : 

REPORT    OF    THE    JOINT    COMMITTEE    ON    LEGISLATION 

To  the  A»»ociation  of  Economic.  EntomoUtgUt*: 

At  tho  IStli  Annual  Meotlng  of  this  AsscNMation  your  (*«>rresp(»ndont  was 
appointed  to  roprefient  th'U  iMNly  upon  a  Joint  Leginiative  Commltte4\  to  be 
composeil  of  on<*  member  from  eai'h  the  AflHociatlon  of  Official  Horticultural 
InnpectorH.  Americiin  Ammciation  of  Numenrmen  and  the  Afwociation  of 
Econ(mii<*  Entomologistn. 

At  the  19th  Annual  Me4>ting.  held  at  Chicago  Dt*«*ember  27  and  2K.  1907, 
reM»lutionH  which  hail  been  agreed  upcm  by  the  repn*HentativcH  of  all  three 
of  thene  or»canizatlonM  were  pn^sented  and  adopted,  and  your  correspondent 
continued  mk  a  member  of  the  Joint  Committi'e.  The  reiM»lutionM  ad(»pt«Kl  by 
the  AKMK'iation  at  the  Chicago  meeting  are  apptMided  hereto,  labelled  "Ex- 
hibit A."  (They  were  publif«he«l  In  the  Joirnai.  (»k  E<'oN<».Mir  Ent<»moum}T, 
Feb..  1908,  1:  3-4.) 

The  name  ri*fiolutionM  were  apprf»ve<i  by  the  AwMM-iatlon  of  orllclai  Horticul- 
tural InK|)e<-ti>n«  at  t*hi<-ago  and  it  thou  remained  for  the  Amerii*au  Associa- 
tion of  Nun«erynH*u  to  take  action  on  tliinn  at  its  me«*tini;  held  at  Milwaukee 
on  June  10.  1908. 

The  member  of  the  Joint  C«>innilttee  for  the  AHsoclation  of  Numerymen.  Mr. 
Orlando  Harrinon.  made  an  extendetl  canvaiu*  of  the  nurmTymen  early  In 
190S  t4»  Hound  their  views  upon  It^inlation  looking  to  a  uniform  national 
inspet'tlon  law  and  suitatile  JnBj)e<-tlon  of  imiwrttHl  nursery  stiM-k.  The  full 
repi>rt  of  Mr.  Harri»*«»n  to  the  Amerl«^in  AnMN^iatlon  of  Nurnerymen  in  attached 
liereto.  hilH'lhtl  "Kxbihit  It."  (It  wnn  publiHlu'vl  in  ttie  Joi  knai.  oi  Kn»N(»MIC 
E?fTo\ioiiMjY,  Aug..  190K.  1:  27o-7:*»i.  and  It  wa»*  unanhnouMly  adoptini  by  that 
organization.  Briefly  stated.  th«»  A^HiMiatUin  t»f  NurHerymeu  refu»M»<l  to  en- 
tertain any  furtlicr  conHidemtlon  of  :i  national  liisp»Mtioii  law  or  to  endonie 
any  furtlMT  offort*.  towanU  M'curlni;  **ur  I  h»*  AsjMMiatinn  tlid.  howi'ver.  en- 
dofM*  th<»nMii;h  iii««|K»«tinn  *»f  ini|M>ritil  nnrM»r>    HtiH'k 

III  \ii'W  of  this  attiiu<i«»  of  Ww  iiurMTyin«Mi  to^^a^^N  a  tiinform  insiHMtion 
law.  your  reprcHeiitatlve  would  n»»*iM'«t fully  nHomincml  tliat   tlie  AsMHiation 
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of  Economic  Entomologists  waste  no  more  time  in  trying  to  i^ecure  legisla- 
tion of  this  character,  unless  it  be  requested  by  organizations  representing 
fruit  growers  rather  than  nurserymen.  It  may  be  suggested,  however,  that 
this  Association  tender  its  support  to  the  American  Association  of  Nursery- 
men in  securing  any  proper  legislation  intended  to  prevent  additional  im- 
portations of  insect  pests  and  looking  to  the  control  or  eradication  of  such 
pests  by  the  national  government  when  unwittingly  introduced. 

Your  correspondent  is  a  firm  believer  in  the  doctrine,  advocated  years  agp 
by  several  leading  entomologists,  that  the  duty  of  the  professional  entomolo- 
gist ceases  when  he  has  called  attention  to  any  impending  danger  or  has  in- 
dicated in  a  conservative  manner  what  legislation  is  needed  to  meet  an  exist- 
ing condition.  It  is  not  his  place,  nor  the  place  of  this  Association,  to  secure 
the  passage  of  laws  for  people  who  do  not  want  them. 

Your  correspondent  further  recommends  and  asks  that  the  member  of  the 
Joint  Committee  on  Legislation  be  discharged. 

Respectfully  submitted, 

WiLMox  Newell, 
Member  Joint  Committee. 
Baton  Rouge,  La.,  December  21,  1908. 

By  vote  of  the  Association  the  report  was  accepted  and  the  recom- 
mendations adopted. 

The  report  of  the  committee  appointed  to  attend  the  Annual  Met- 
ing of  the  American  Association  of  Nurserjmen  was  pivsent<*d  by. 
Mr.  T.  B.  Symons. 

REPORT  OP  THE  COMMITTEE  APPOINTED  TO  ATTEND  THE  MEETING 

OP  THE  AMERICAN  ASSOCIATION  OF  NURSERYMEN 
Mr,  President: 

Your  committee  begs  leave  to  submit  the  following  report:  The  Chairman, 
Dr.  S.  A.  Forbes,  being  unable  to  attend  tlie  meeting  of  the  Nurserymen's  As- 
sociation, the  committee  was  represented  by  the  other  members,  Messrs.  Bur- 
gess and  Symons. 

A  copy  of  the  report  of  Mr.  Orlando  Harrison,  Chairman  of  the  Joint  Com- 
mittee on  Legislation,  consisting  of  representatives  of  nurserymen,  entomolo- 
gists and  inspectors,  which  was  submitted  to  the  Nurserymen's  Association, 
together  with  other  resolutions  passed  by  the  Association  bearing  on  legis- 
lation, was  published  in  the  fourth  number  of  the  Journal  of  Economic  En- 
tomou>oy'.  which  no  doubt  most  of  tlie  nuMubers  of  this  Asswiation  have 
seen.  If  desired.  I  would  be  glad  to  read  this  report  and  resolutions.  Briefly, 
It  may  be  stated  that  no  deflnite  action  was  taken  by  the  Nurserymen's  As- 
sociation save  the  passing  of  a  resolution  authorizing  the  vice-presidents  in 
each  state  to  use  all  reasonable  endeavor  to  have  any  drastic  legislation  now 
in  force  in  his  state  modified  to  conform  to  the  laws  of  other  states,  the 
practical  workings  of  which  have  not  entailed  undue  hardship  to  tlie  nursery- 
men or  fruit-growers  in  their  execution  of  such  laws.  A  resolution  was 
imssed  expressing  tlielr  appreciation  of  the  efforts  nuule  by  the  eutomol  >j:is?ts 
and  horticultural  ins|KH-tors  for  their  cxniperation  toward  improving  the  in.sect 
pest  legislation. 


>  Aogast.  IMS,  1:370-78. 
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A  resolution  endorsing  a  national  law  providing  for  the  government  in- 
spection of  all  imports  was  referred  to  their  Legislative  Conmiittee. 

The  members  of  your  committee  present  were  given  an  opportunity  to  dis- 
cuss national  legislation  for  the  inspection  of  imported  nursery  stock  as 
well  as  nursery  stock  for  interstate  traffic  in  pursuance  with  the  action  taken 
hy  this  Association.  Every  effort  was  made  to  come  to  some  definite  arrange- 
ment for  future  action.  It  was  clearly  seen  at  this  meeting,  however,  that 
the  sentiments  of  the  nurserymen  as  a  whole  were  not  in  favor  of  legislation 
of  this  character  at  this  time,  but  that  they  still  desired  more  uniformity  in 
the  inspection  laws  of  the  several  states. 

Respectfully  submitted, 

T.  B.  Stmoxs. 
A.  P.  BuiocBs, 

Ci>fnmitlee, 

On  motion  it  was  voted  that  the  report  be  accepted  and  the  ^  nn- 
mittee  diHcharged. 

The  report  of  a  committee  appointed  to  attend  the  Annual  Mat- 
ing of  the  Society  for  the  Promotion  of  Agricultural  Science  vas 
presented  by  the  Secretary',  as  follows : 

REPORT  ON  AFFILIATION  WITH  AORICULTrRAL  ORGANIZATIONS 
ifr.  President  and  Memberg  of  the  AMnociation: 

Last  August  I  received  a  lettiT  fnim  Prof.  Thomiin  F.  Hunt,  director  of 
the  Pennsylvania  Rxporlmoiit  Station  and  who  wiih  pretddent  of  the  Stx^iety 
for  the  Promotion  cf  Agriculturnl  Science.  aMkinfs  that  a  (*ommittce  of  this 
Association  be  app<»inted  to  attend  n  conference  in  Washington.  D.  C.  in  No> 
vember.  to  cnnwidcr  the  advlwiliility  of  nfflliating  the  different  sorietieti  Inter- 
ested in  Agricultural  wlem-e.  The  letter  was  transmitted  to  Dr.  S.  A.  Forl»es, 
the  Prenident  of  this  Aiwociation.  who  appointed  Dr.  J.  B.  Smith.  Pn»f.  Frank- 
lin Sherman,  Jr..  and  myself  as  memliem  of  that  committee.  Pn»ft*SHor  Sher- 
man wfiK  unable  to  attend  the  meeting,  but  Doctor  Smith  and  myNelf  were 
present.  Nothing  definite  waH  ncconiplishetl.  as  the  S(K*lety  for  the  Promotion 
of  Agricultural  Sciemv  had  no  definite  plan  to  di8«-Uf«it.  Some  of  thone  pres- 
ent were  in  favor  of  forming  a  national  M>cl«*ty  for  the  advancement  of  agri- 
cultural science  by  UNhig  the  Sot^iety  for  the  Promotion  of  ARrlrtiltural 
Science  as  a  l»aslN.  After  the  other  MHletiet*  iiit(*re8te<l  In  the  matt«*r  had 
joined  thlH  as)MM>iatlon.  It  waH  planned  to  form  He(*tion»«. 

Another  Idea  wan  to  hav**  Mimi*  nlmple  form  of  aflillatlon  i»o  th:it  -me -tings 
could  l)e  carried  on  during  the  general  >eHslonB  without  Merloun  contlirts  In 
the  program. 

Several  dayn  after  thin  meet  hit;  1  had  the  following  <'orn»«i)on<lenr»*  with 
Dr.  H.  J.  Whi-eler: 

Ma.  A.  F.  Hi  Riiiiss.  Kin*. -TON.   K.    I.   N.iv»Mnb«T  IT..    l'«ovj. 

Iinr«*an  **(  Kntoniulo^y. 

r     S.    Dvpf     ..f   Aur  .    Wa^h:n;:ton.   I>    ('. 
hrar  Sir:     A*»  a  nH-nilnT  «.f  •  .»iiinntt»-»H  r»-pr»*?J»'ritln;:  tw..  i.ri::iiil/Mil«»n«»  whh'h 
bnv«'  uinl»T  I  oiiMih-ratmn   il»«*  «l«'siral»ilit\    oi    afflliathii:   xaiiou'*  »»»  ifntlfi«'   «o- 
ci»-titT4  <l»-alliin  with  a|»|»Iie«l  mumh  ♦•  in   !?*•  rt-latinn  t..  .iur>.  uitun'.   I   wrltf  to 
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say  tbat  it  has  been  proposed  that  an  attempt  be  made  to  secure  a  meeting 
of  members  of  committees  representing  these  various  societies  on  the  subject 
of  affiliation  in  the  near  future.  I  should  like  to  ask  whether  your  commit- 
tee from  the  Association  of  Economic  Entomologists  would  be  able  to  meet 
with  the  other  committees  at  the  close  of  the  meetings  of  the  American  Chem- 
ical Society,  the  American  Association  for  the  Advancement  of  Science,  etc., 
at  Baltimore. 

A  copy  of  this  letter  is  being  sent  to  the  three  members  of  your  committee. 

If  you  have  in  mind  any  definite  proposition  covering  a  scheme  of  fed- 
eration and  involving  a  plan  for  having  a  common  editor,  with  perhaps  a 
separate  body  of  associate  editors  for  each  branch,  I  should  be  glad  to  hear 
what  you  would  propose. 

In  connection  with  the  consideration  of  this  matter,  it  would  be  well  to 
take  into  account  that  we  have  a  Society  for  the  Promotion  of  Agricultural 
Science.  It  has  been  proposed  that  this  be  enlarged  to  embrace  all  of  the 
various  sciences  and  that  the  society  then  divide  itself  into  sections  corre- 
sponding closely  with  the  American  Association  for  the  Advancement  of  Sci- 
ence, except  that  this  organization  would  deal  with  applied  science  in  its  re- 
lation to  agriculture. 

It  would  also  be  well  to  take  into  consideration  what  disposal  shall  be 
made  of  the  scientific  work  done  in  connection  with  the  Adams  fund  in  the 
various  experiment  stations. 

Shall  it  be  published  in  the  separate  organs  Of  the  several  societies  or  in 
the  separate  organs  of  the  joint  society,  or  shall  it  be  published,  if  possible, 
through  the  Office  of  Experiment  Stations  in  Washington?  Is  it  desirable 
in  your  opinion  that  there  should  be  critical  discussions  of  other  work  in  con- 
nection with  these  papers  whenever  desired?  In  your  opinion  would  this 
be  possible  or  feasible  if  done  in  a  dignified  and  proper  way,  provided  the 
publication  were  done  through  the  Office  of  Experiment  Stations?  If  all  of 
this  work  is  to  be  published  in  the  organs  of  such  a  joint  society,  how  shall 
it  be  financed? 

These  are  some  of  the  important  questions  which  you  should  have  under 
consideration,  and  I  should  be  glad  to  hear  from  you  concerning  any  one 
or  all  of  them,  or  any  other  points  which  may  occur  to  you. 

I  hope  that  I  may  hear  that  your  society  will  be  represented  at  the  Balti- 
more meeting,  so  that  an  arrangement  for  a  joint  meeting  of  all  of  the  com- 
mittees can  be  made  to  take  place  immediately  upon  the  adjournment  of  the 
various  sections  that  will  meet  at  that  time. 

Very  truly  yours, 

H.  J.  Wheeler. 

Wasiiinotox,  D.  C,  November  28,  1908. 
Db.  H.  J.  Wheeler, 

Kingston,  R.  I. 

Dear  Sir:  Replying  to  your  letter  of  the  25th  inst.,  I  will  say  that  it  would 
appear  to  me  to  be  very  desirable  to  hold  a  meeting  of  the  c'onimittees  rep- 
resenting the  various  societies  at  Baltimore.  Personally  it  would  be  more 
convenient  if  the  meeting  was  held  on  Wednesday,  or  nt  latest,  on  Thursday. 

The  annual  meeting  of  this  Association  will  be  held  on  Monday  and  Tuefs- 
day  and  the  matter  will  undoubtedly  be  discussed  niid  some  action  taken  along 
the  line  of  instructing  the  committee  as  to  the  attitude  that  should  be  taken 
in  the  matter. 

As  you  ask  for  my  opinion  about  the  proposed  affiliation,  I  herewith  submit 
a  plan  that  I  believe  to  be  workable  and  one  that  will  a(*complish  the  main 
objei't  in  view.  This  is  my  personal  view  of  tlie  matter  and  should  not  be 
considered  as  expressing  the  sentiment  of  this  Assixiatlon. 

The  plan  I  have  in  mind  is  to  affiliate  the  societies  now  existing  for  the 
advancement  of  agriculture.  This  should  be  done  by  having  each  society 
select  one  of  its  members,  who  should  be  given  power  to  act  for  it.  to  repre- 
sent the  society  on  a  joint  board  or  council.  This  body  should  be  the  execu- 
tive head  of  the  affiliation  and  should  organize  by  electing  a  president  and  a 
permanent  secretary  and  such  committees  as  are  necessary  to  properly  con- 
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duct  ppeclal  linefl  of  work.  The  permanent  secretary  8hould  bo  the  most 
able  scientific  man  that  can  be  secured,  regardless  of  whether  he  is  a  mem- 
ber of  the  council  or  not. 

The  council  through  its  secretary  or  committees  could  make  arrangements 
for  meetings,  have  general  nupervislon  ov^r  the  programs  and  matter  for 
public}itl(»n.  In  this  way  pafiers  tx^riiiK  on  dowely  related  subjects  could 
be  so  arranged  on  the  programs  and  the  time  of  the  meetings  so  provided 
for  that  greater  benefit  would  be  derived  by  the  members  who  attend. 

Thlx  nrrangement  would  1m»  (|uitc  simple  and  would  pn>m*r\'e  the  identity 
of  each  society  participating.  I  feel  sure  that  some  of  the  older  so<*ietle8 
which  Would  favor  a  plan  of  this  sort  would  stnmgly  oppose  or  refuse  to  afl&li- 
ate  in  a  new  society  where  they  would  simply  become  sei^tlons  and  their  iden- 
tity would  be  lost. 

It  M^nis  to  me  that  only  papers  dealing  with  agricultural  prohlmis  of  broad 
scope  should  be  published  In  a  central  journal  and  that  every  endeavor  should 
be  made  to  have  this  issued  l>y  the  Ofllce  of  Experiment  Stations  or  other 
office  in  the  U.  S.  Department  of  Agriculture  that  Is  willing  to  do  this  work. 

Omer  papers  should  be  published  as  heretofore. 

Trusting  that  these  suggestions  may  lye  of  some  help  to  your  <H)mmtttee  and 
feeling  sure  that  this  Association  will  send  a  committee  to  represent  it  at 
the  Baltimore  meeting,  I  am 

Yours  ver>'  truly. 

A.  F.  BriGEss. 

Secretary. 

Nothing  further  has  developed  concerning  the  matter,  but  it  is  probable 
that  a  m(H*tlng  will  be  held  this  week.  It  would  be  well  for  the  Asso<*latk>n 
to  consider  this  matter  and  decide  what  action  should  be  taken,  so  that  if  a 
committee  Is  to  attend  a  conference  It  i*an  have  some  definite  instructionM. 

Pn»8i(lent  Forlx»8  stattHl  that  this  n^port  was  of  an  ad  intirim  coiu- 
inittt^'c  which  had  Ihhmi  appointed  as  a  courtesy  to  those  interi'sted 
ill  the  niatt«»r,  and  that  the  whok»  pro{>osition  was  now  open  for  dis- 
cussion. 

Mr.  Marlatt  stated  that  he  had  not  ^iven  the  matter  serious  con- 
si<lenition.  hut  felt  that  it  was  unwise*  to  do  anything  that  would 
afr<M't  the  independence  of  this  Association.  He  had  obs4*rved  that 
so^icti«•^  which  ^t>  int<»  a  general  organization  and  partially  lose 
their  identity  an»  h*ss  vital  than  when  thi\v  are  independent  or}rani/-i- 
tioiis.  Hi»  cited  Section  F  of  the  American  Ass«H'iation  as  an  illus- 
tration of  this  condition,  and  su^frest<Hl  that  the  whole  matter  be 
laid  upon  the  table. 

Mr.  Sanderson  n»nuirked  that  he  aL^n^ul  with  what  Mr.  Marlatt 
had  siiu\  in  regard  to  losiuL^  th<*  idftitity  of  this  As.sociation.  He 
th(»ui;ht.  howevrr.  that  it  mi|;ht  be  an  advantatrc  !<»  havt*  all  the  n^ri- 
<'idtund  as.s4iciatiims  <»f  the  «Miuntry  meet  at  thr  sainr  plaiv  tlurinu'  one 
w«M*k  This  mr**tiM^.  if  prnp«Tly  arranir*'il.  inJL'ht  !»«•  a  distinct  L'ain 
ti»  airrioultun*  in  this  country  as  Wfll  as  to  thf  assiM-intions  th*'nisflves. 
H«-  ujis  in  favnr  nf  haviiiir  the  ••oiiiiiiittrf  iMnitiniird  or  a  minniitttHJ 
iippoiiitiMJ  to  iiivi-stiL'ati*  thr  niattrr 

Mr.    \V«bstrr  cxpiauHMl    that    h«-    v\as   a    in«tiib«r   nf   tht-   t\i«nflv.» 
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committee  of  the  Society  for  the  Promotion  of  Agricultural  Science 
and  felt  that  it  was  not  the  desire  of  the  Society  to  have  any  of  the 
agricultural  societies  lose  their  identity  by  participating  in  an  affilia- 
tion. He  stated  that  in  the  past,  before  the  Entomological  Society  of 
America  was  formed,  it  was  customary  for  all  kinds  of  papers  on  en- 
tomology to  be  presented  before  this  Association.  Now  papers  relat- 
ing more  particularly  to  systematic  work  were  presented  before  that 
society.  It  might  be  well  for  that  society  to  continue  to  meet  with  the 
American  Association  for  the  Advancement  of  Science  and  it  is  pos- 
sible that  papers  of  a  strictly  economic  character  could  be  read  be- 
fore an  association  where  botanists,  chemists  and  other  agricultural 
workers  might  secure  some  benefit.  This  would  be  broadening  and 
beneficial  to  all  economic  workers. 

Mr.  Hopkins  thought  that  the  movement  involved  progressive  ideas 
and  that  an  affiliation  which  would  not  result  in  the  surrender  of  the 
identity  of  this  Association  would  be  beneficial. 

A  member  called  attention  to  the  fact  that  many  would  not  be  able 
to  attend  more  than  one  meeting  in  a  year  and  that  this  would  mean 
that  there  would  not  be  a  large  attendance  if  the  Entomological  So- 
ciety of  America  and  this  Association  met  at  diflFerent  places.  He  was 
in  favor  of  having  a  committee  investigate  the  matter. 

Mr.  Marlatt  stated  that  he  had  no  desire  to  prevent  progress  in  the 
matter,  if  progress  is  possible.  He  was  still  opposed  to  any  loss  of 
identity  of  the  Association,  as  he  considered  this  would  be  a  p^-or 
policy. 

A  motion  was  made  by  Mr.  Hopkins  that  a  committee  of  three  be 
appointed  to  confer  with  committees  from  other  societies  and  report 
to  the  Association  at  the  next  meeting  and  that  the  committee  now 
appointed  present  a  general  plan  of  action  ft)r  the  consideration  of 
the  Association  before  final  adjournment. 

After  a  brief  discussion  a  vote  was  taken  and  the  motion  prevailed. 

The  President  appointed  the  following  committee:  Lawrence 
Bniner.  A.  D.  Hopkins  and  J.  B.  Smith. 

Mr.  Smith  asked  to  be  relieved  from  sen'infr  on  the  committee  and 
A.  F.  Burgess  was  appointed  in  his  place. 

The  Secretary  called  attention  to  the  fact  that  several  members  had 
submitted  titles  of  papers  that  had  arrived  too  late  to  be  included  in 
the  printed  program. 

By  vote  of  the  Association,  the  Secretary'  was  instructed  to  inter- 
polate these  titles  in  the  program. 

Mr.  Sanderson  announced  that  arrangements  had  been  made  to  have 
a  photograph  of  the  Association  taken  immediately  before  the  open- 
ing of  the  afternoon  session. 
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On  motion  a  committee  of  five  was  appointed  to  draft  suitable 
resolutions  on  the  death  of  the  members  that  had  passed  away  since 
the  last  meeting^. 

The  chair  announced  the  following  committees: 

Membership — H.  E.  Summers,  J.  B.  Smith  and  H.  Carman. 

Nominations — £.  D.  Sanderson,  Franklin  Sherman,  Jr.,  and  E.  S. 
G.  Titus. 

Resolutions— E.  P.  Felt,  F.  L.  Washburn  and  R.  I.  Smith. 

Auditing— W.  F.  Fiske  and  W.  E.  Britton. 

Memorial  Resolutions — .1.  B.  Smith,  Henry  Skinner,  M.  V.  Sling- 
erland,  L.  Bruner  and  R.  A.  Cooley. 

The  meeting  then  adjourned  until  1  p.  m. 

The  following  report  was  submitted  by  the  Committee  on  Nomen- 
clature by  Mr.  Herbert  Osbom : 

REPORT  OF  THE  COMMITTEE  ON  NOMENCLATURE 

The  committee  belleven  that  w>me  general  policy  with  reference  to  the  use 
of  common  names  applying  to  a  number  of  species  In  a  genus,  and  neparate 
names  for  lanre  and  adult  fttages  In  cases  where  both  may  be  commonly 
known  as  destructive  forms  may  be  necesMiry.  and  hopen  to  preiient  some 
recommendations  by  another  year. 

We  recommend  the  Incorporation  of  the  names  approved  at  this  meeting 
In  the  list  hitherto  adopted  and  the  publication  of  the  complete  iMnt  in  the 
proceedings  of  the  society,  with  distribution  as  heretofore  to  agri(*ultural 
journals  and  entomological  writers. 

The  ctimmlttee  dwires  to  thnnk  the  many  mombers  who  have  interested 
themselves  in  thin  matter  and  have  asnlHted  by  suggesttons,  and  it  in  hoped 
that  this  amistiince  will  be  freely  continued. 

Respectfully  8ubmitte<l. 

Hkrrkbt  OsnoRN. 
E.   S.  G.  TiTiH. 

A.    Ia    QrAIXTAXCK. 

Committee. 

By  vote  of  the  Ass<K»iation  the  re|>ort  was  accepted  ami  the  list  which 
f(»llo\vs  wiis  ndopted. 

I.lsT    HI     COMMON     NAMKS    AHoPTKU 

Alfalfa    l«»af-w«*<»vH PhytnnnmuH  munnuM  Kali. 

An»rulnrwln}r«*<l    katyciid Mit-t'^^ntium   rrtinrrrr  Muriii. 

Applf^   l»*af  hop|)er Km^HKUtrti  nmli  L«'H. 

Apple  l«*af  tnimiK*t  miner Tint  h*  tin    innUt'dit'lhi   <'I«*iii. 

Appl**     f  uIk  U'f'tle Stf'ithun'nii  tu^    hi^intluhifi    I.***-. 

Hani;i«  ".•'   Hiix  H.;!!** r,  ftfila^tf^   t'triiinilift,tmi^   <  Nuiist 

HfaiJ    I«':if-I»f»'tl«*  t'f  mf'tttui   tnfunatti   F«»r».t 

Wviiw    I«af  r«»II«T        I.'u'ltinntn   itnttf'Ht    I. inn 

Ho«t    l«Mf  hnpiHT      Hitt'ttir  tmvita  Hak. 

UUu  klH'ad  c  rmilKTry  wmin /;m#/»'»nm   vaniniana  l*ii»'k. 
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Black  peach  apbiis Aphis  persiccp-niger  Er.  Siu. 

Cabbage    webworm Hellula  undalis  Fab. 

Cactus  scale DiCLspia  ecMnocacti  (Bouche) . 

Chain  spotted  geometer Cinffilia  catenaria  Drury. 

Cherry    aphis Myzus  cerxtai  Linn. 

Cherry  fruit  maggot Rhagoletis  cihgulata  Loew. 

Cigar    case-bearer Coleophora  fletcherella  Femald. 

Citrus  rust  mite Eriophycs  oleivorua  Ashm. 

Citrus  white-fly AJeurodes  cUri,  R.  St  H. 

Clover  seed  cbalcid  fly Bmchophagua  funehria  How. 

Cowpea  weevil Bnichua  chinensis  Linn. 

Cranberry   fruit- worm Mineola  v<iccinii  Riley. 

Currant    aphis Myzus  ribis  Linn. 

Currant   fruit-fly Epochra  canadensis  Loew. 

Eight-spotted   forester Alypia  octomaculata  Fab. 

Euonymus  scale Chionaspis  euonymi  Comst. 

European  elm  scale Qossyparia  spuria  Modeer. 

European    fruit-scale Aspidiotus  ostrewfarmis  Curt. 

European  grain  aphis Siphocoryne  avcnw  Fab. 

Eye-spotted  bud-moth Tmetocera  ocellava  Shift. 

Fern  scale Hemichionaspis  ospidistriE  (Sign) . 

Flat-headed  apple-tree  borer Chrysohothris  femorata  Fab. 

Florida  red  scale Chrysomphalus  flcus  Ashm.  (aonidum). 

Florida  wax-scale Ceroplastes  floridensis  Comst. 

Fuller's  rose-beetle Aramigus  fuUcri  Horn. 

Gloomy  scale Chrysomphalus  tenebricosus  (Comst). 

Glover's  scale Lepidosaphes  glover i  Pack. 

Gooseberry  fruit-worm Zophodia  grossularicp  Pack. 

Grape  berry  moth Polychrosis  vitcana  Clem. 

Grape  curculio Craponius  inwQU(Uis  Say. 

Grape  leaf-hopper Typhlocyba  comes  Say. 

Grape  plume  moth Oxyptilus  periscelidactylus  Fitch. 

Grape   root-borer Memythrus  polistiformis  Harr. 

Grape  root-worm Fidia  viticida  Walsh. 

Grape  sawfly Blennocampa  pygmaea  Say. 

Grape  scale Aspidiotus  uvw  Comst.- 

Grapevine    aphis Siphonophora  viticola  Thos. 

Greedy  scale Aspidiotus  rapax  Comst   {camellias) 

Greenhouse  white-fly Aleurodes  vaporariorum  West. 

Green  June  beetle Allorhina  nitida  Linn. 

Hemispherical  scale Saissetia  hemisphirrica  Targ. 

Howard's    scale Aspidiotus  howardi  Ckll. 

Imported  cabbage  worm Pontia  rapw  Sch. 

Imported  currant  worm Pteronus  ribesii  Scop. 

lo  moth Automeris  io  Fab. 

Lesser  apple  worm Enarmonia  pninivora  Walsh. 

Lime-tree  winter  moth Erannis  tiUaria  Harr. 

Lubber  grasshopper Brachystola  magna  Gir. 

Magnolia  scale Xeolecauium  cornuparvum  Thro. 

Negro  bug CorimalTnc  puUvaria  Germ. 
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Orange  dog Papilio  thoati  Linn. 

Orange  maggot Trypeta  Itulcns  Loew. 

Oriental  moth Cnidw^mpa  flavencctut  Walk. 

Peach  bark-beetle Phloeophthorun  Uminaris  Harris. 

Peach  twig-nioth Anaraia  lincoteUa  Zell. 

Pear-leaf  bllMter-nilte Eriftphyen  puri  PagnM. 

Pear  thripn Euthripn  pyri  Daniel. 

Potato-tul>er   worm l*hthtrt^itn<ra  nperrulella  Zeller. 

Purple  Hcale Lrpidonnphrn  beckii  Newni. 

Quince  curcullo Conotravhelun  cratitgi  Walsh. 

Raspberry  cam»-lH)rer Oberea  bimaculata  Oil  v. 

RasplNTry   nK>t-lK>rer Brmbecia  marifinata  Harr. 

Red-humped  appl«»  caterpillar tfrhizura  conHnua  8.  St  A. 

Round-headed  apple-tree  borer *fiip<T(/a  i-andida  Fab. 

Sinuate   pear-tree   borer Agrilun  ninuatun  Oil  v. 

Snowy  tree  cricket Oecanthus  nivniM  DeO. 

Soft  scale Cm*CH8  henpeHdum  Linn. 

Southern  cabbage  worm Pontia  protodur  BolHd. 

Squash  lady  beetle Epilavhna  borralia  Fab. 

Strawberry  crown  moth Aegetia  rutilanH  Hy  Eklw. 

Striped  cucumber  beetle Diabrotica  vittata  Fab. 

SugarHtine    l>eetle Ligyrun  rugicepn  Lee. 

Tent  caterpillar Malavi^uma  aim  riraitn  Fab. 

Terrapin   »cale Eulei^nium  nigmffuciatum  Perg. 

Tobaci"*)    flea-l)et»tle Epitrix  parvula  Fal». 

Tw<hHtriped  walking  stick Anisomorpha  buprenittide$  Stahl. 

Walnut  mMile A^pidiotuM  juglnnM-rrgia:  Comnt. 

W(K)lly  apple  aphis Svhizouvura  lanigera  Hausm. 

YHlowIiead   mniljerry   worm Arlrrin  minuta  Roi». 

Mr.  IlopkiiiK  pn^eiitiil  a  list  t)f  coiiiinnn  iiatni*s  nf  IxH'tlcs,  which  he 
8tat<Ml  he  had  recently  iik<'(1  in  <'oni)cctioti  with  a  ]>n)»li(*ation  that  had 
jtiKt  f^one  to  press  atut  stated  that  he  would  like  to  present  the  list  tO 
the  A.sBoeiatitm  for  a<loption  if  then*  was  no  objtM»tion. 

.Mr.  Sanders<»n  stated  that  he  had  no  ()l»j«M-tion  to  the  names,  bat 
thmmht  that  they  sh<»idd  he  ref<TnMl  to  tlic  ctmuiiittee. 

Hy  vote  of  the  AsMociation  the  list  was  n*f«*rnMl  to  the  Committee 
on  .\fMncnclatnr«\  witli  instrnctinns  to  report  nn  the  matter  In^fore  the 
cl«»sc  of  the  nj«'etintr. 

The  President  called  the  attention  of  the  Association  to  the  fact  that 
tliere  wiis  a  vacancy  on  the  (^oiuicil.  nwinir  tn  the  death  of  Dr.  Jamea 

Fletcher 

It  was  Voted  to  i-h'ct  oiif  niein)»er  tn  till  this  p«»sition  aiul  Mr.  nerl>ert 
Oshorn  w;is  c|i«.s»'n  t«»  fill  the  unexpirtMl  terni 
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At  the  afternoon  session  Tuesday  the  following  report  was  pre- 
sented by  the  Committee  on  Insecticides,  by  Mr.  E.  D.  Sanderson: 

REPORT  OF  THE  COMMITTEE  ON  INSECTICIDES 

Your  committee  has  had  requests  from  several  manufacturers  for  testing 
new  insecticides,  mostly  scale  remedies,  most  of  which  seem  to  have  had  no 
practical  tests  in  the  orchard.  After  consideration  of  the  merits  of  those  sub- 
mitted, your  committee  deemed  it  best  to  adopt  the  policy  of  advising  manu- 
facturers that  after  they  had  made  practical  tests  of  their  remedies  in  the  field 
and  furnished  the  committee  with  statements  of  the  results,  we  would  then 
Investigate  the  results  secured,  and  if  the  insecticides  then  seemed  to  have 
sufficient  promise  that  we  would  then  try  and  arrange  cooperative  tests. 
Manufacturers  have  been  so  advised  and  as  yet  no  new  insecticides  have  arisen 
which  seem  to  your  committee  to  need  cooperative  testing. 

Your  committee  wishes  to  reaffirm  the  report  of  previous  committees  that 
a  general  testing  of  proprietary  insecticides  by  individual  entomologists  is  an 
imnecessary  duplication  of  effort  and  that  requests  from  manufacturers  for 
such  tests  be  referred  to  the  committee  for  action.  We  would  also  urge  that 
any  new  insecticides  whose  promise  seems  to  warrant  further  testing  be  sug- 
gested to  the  committee  by  members  of  the  Association  so  that  cooperative 
testing  may  be  arranged. 

Your  committee  found  that  an  amendment  to  the  Pure  Food  and  Drug  Law 
to  cover  insecticides  and  fungicides  was  impractical  and  was  instrumental  in 
having  introduced  Senate  Bill  6515  and  H.  R.  Bill  21318,  providing  for  the  in- 
spection of  insecticides  and  fungicides  by  the  federal  government.  A  confer- 
ence with  the  manufacturers  was  held  in  New  York  on  June  16  and  various 
amendments  were  proposed  and  the  measure  as  amended  was  endorsed.  An 
executive  committee  composed  of  two  manufacturers,  two  entomologists,  and 
one  agricultural  chemist  was  appointed,  who  have  collected  funds  to  provide 
for  pushing  the  measure  and  are  doing  everything  possible  to  organize  the 
support  of  this  measure  before  Congress.  Your  committee  finds  that  this 
measure  has  the  hearty  support  of  manufacturers  and  consumers  and  urges 
Its  support  upon  the  members  of  this  Association. 

Respectfully  submitted, 

E.  D.  Sandebsox, 
E.  P.  Felt, 
H.  E.  Summers. 
R.  I.  Smith, 

Committee. 

In  discussing  this  report  Mr.  Slingerland  asked  if  it  was  advis- 
able to  turn  new  insecticides  back  to  the  manufacturers  to  be  tested  by 
them. 

In  reply  Mr.  Sanderson  stated  that  some  new  insecticides  had  been 
referred  to  the  committee  with  a  request  that  they  be  tested.  It 
seemed  a  waste  of  time  to  test  these  materials  unless  it  was  known 
whether  they  were  of  some  value.  The  better  plan  seemed  to  be  to 
have  the  manufacturer  place  such  insecticides  in  the  hands  of  some 
s 
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practical  fruit  grower  for  test,  in  order  to  ascertain  whether  they 
had  any  merit,  before  asking  the  entomologists  to  devote  a  large 
amount  of  time  to  testinp:  materials,  many  of  which  w*ould  prove 
worthless. 

Mr.  Slingorland  stated  that  he  thought  this  was  the  right  method 
to  follow  and  that  he  knew  of  one  case  where  a  manufacturer  was 
having  an  insecticide  tested,  at  the  expense  of  the  company,  before 
putting  it  on  sale. 

By  vote  of  the  Association  the  report  was  accepted  and  the  recom- 
mendations adopted. 

The  Committee  on  Nomenclature  presented  the  following  re|>ort 
concerning  the  list  of  common  names  of  insects  stibmitted  by  Mr. 
Hopkins  : 

SPKCIAL  RKPORT  OF  THE  COMMITTKE  ON  N<)MEX<'LATURE 

<?on(*eriiiiiK  the  lint  of  luuneM  subnilttcHl  by  I*rof«>sH4»r  lIopklnH  your  nmuiiit- 
tee  wouM  reconiniend  that  the  nuth(»r*s  iiko  of  the  iiaiueH  be  oommended  nnd 
that  their  uho  by  our  inoniberH  bo  ndviBcd.  but  that  nmHldorinf?  the  fuct  that 
they  hnvo  not  )»ecii  oi)eii  to  exuniination  by  the  K<N*iety  or  diwuRHion  by  the 
<*oniiiilt(><\  th<*lr  final  adoption  and  in(*<iriM»rati4»n  in  the  list  approvtHl  for  uni- 
rernal  uso  l>e  deferrwl. 

HesiHN't fully  submit t«Hl. 

IlKRIIKKT  OSBORN. 

E.  a.  TiTi «. 

A.    L.    QrAlNTA.NCK, 

On  motion  tht*  n»port  was  a<loptcd  as  n»nd. 

Till*  Auditing  C'onunittee  pn»s<»nt*Ml  tht»  followinir  report: 

HKIMmr  OK  TIIK  AIDITIM;  <'t>MMITTKK 

\Vi>  Iiavi*  <»xaminiMl  tht*  tlnan^lal  aii-iMints  uf  tho  S«<<  notary  and  And  th<nn 
corro<'t. 

W.  F.  FisKK. 
W.  K.  Hkitton. 

hy  vf)t«*  of  thi'  Ass4M*iation  the  n-port  wns  n<*ci»pted. 
T!h*  H'port  of  th«'  Coinmittt'e  on  Mi'inlM'rship  was  n<»xt  presentetl, 
by  Mr.  H.  K.  Sniiiinrrs. 

KKPnllT  or  TIIK  ro.MMl'ITKK  ON  MKMKKUSHir 

T\u*  MiiiitiiittiN'  liiiK  rnllowiNi  tbo  iM»lJ.y  i»f  hvhii:  rath«>r  wtrlot  in  tho  inter- 
pn*tnti«»n  nf  th**  ruli*  n'i::inlinK  tli«»  adniiH*<i<>n  nf  nrtl\«'  ni«>n)l>erH.  an«l.  on 
thf  «»tli«T  iiMiid.  •»f  tn'ifiir  a**  IIImtjiI  ji**  tin*  nilfs  si-t'iiK^il  t«»  :ill«i\v  in  ailniittinfr 
to  :iHSiHi:ifi>  iiiiMii)M«rHhip.  uith  tlir  idea  nf  «*n«iMir:ii;in;;  th<i*u'  wlm  tfTtainly 
hav«»  tlj»'  iiit«-nti«»n  «»f  i-urnuinu  isiinom;.-  «>ntoniolo;;y  :i»i  a  pr<>f«*HM|i»n.  prartl- 
nilly  thf  «»iilv  ntpiirfiiMMit  f«ir  anniMiatf  nii*nil»«*rs)iip  iH'ini:  that  tb»»  <*andi- 
dato  In*  vou4-h«*<1  fur  by  two  active  ni«>ni)M»rM  and  that  he  tn*  octMipyinj;  muno 
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position  In  economic  entomology.  For  two  years  past,  tlie  committee  has 
failed  to  loolt  over  in  advance  of  the  meeting  the  list  of  associate  members 
with  any  care  to  decide  upon  those  that  should  be  raised  to  active  member- 
ship, the  rule  requiring  that  the  committee  should  do  this.  The  list  pre- 
sented this  year,  therefore,  is  especially  long.  It  Is  a  difficult  thing,  in 
many  cases,  to  find  out  exactly  the  comparative  merits  in  a  long  list  that 
needs  to  be  examined,  and  injustice  may  result  in  some  instances. 

The  f oUowing  recommendations  are  herewith  submitted : 
For  foreign  members: 

Prof.  Carlos  E.  Porter.  Directeur  de  la  "Revista  ChUena  de  Historia  Nat- 
ural;' Casllla  2352.  Santiago.  Chile. 

Mr.  Charles  S.  Reed,  official  entomologist,  Mendoza,  Argentine  Republic. 

For  active  member : 

Dr.  W.  M.  Wheeler,  Bussey  Institution,  Forest  Hills,  Boston,  Mass. 

For  transfer  from  associate  to  active  membership : 
C.  N.  Alnslle,  Washington,  D.  C. 

Fred  E.  Brooks.  Morgantown,  W.  Va.  , 

E.  C.  Cotton,  Knoxvllle,  Tenn. 
John  A.  Grossbeck,  New  Brunswick,  N.  J. 
T.  J.  Headlee,  Manhattan,  Kansas. 
Glen  W.  Herrick,  College  Station,  Texas. 
G.  W.  KIrkaldy,  Honolulu,  II.  T. 
A.  C.  Morgan,  Washington,  D.  C. 
Dudley  Moulton.  Washington.  D.  C. 
Edith  M.  Patch,  Orono.  Me. 
W.  A.  Riley,  Ithaca,  X.  Y. 
A.  G.  Ruggles.  St.  Anthony  Park,  Minn. 
C.  H.  T.  Townsend.  Washington,  D.  C. 
R.  L.  Webster.  Ames.  Iowa. 
R.  S.  Woglum.  Washington,  D.  C. 
E.  L.  Worsham,  Atlanta,  Ga. 

For  associate  members: 
George  G.  Alnslle.  Clemson  College,  S.  C. 
W.  W.  Chase.  Atlanta,  Ga. 

C.  R.  Crosby,  Ithaca,  N.  Y. 

D.  T.  Fullaway.  Honolulu,  H.  T. 

A.  G.  Hammar,  Washington,  D.  C. 

Paul  Hayhurst,  Bussey  Institution,  Forest  Hills,  Boston,  Mass. 

C.  E.  Hood,  Dallas,  Texas. 

C.  W.  Hooker,  Amherst,  Mass. 

J.  R.  Horton,  Logan,  Utah. 

J.  A.  Hyslop,  Washington,  D.  C. 

E.  L.  Jenne,  Washington.  D.  C. 

A.  H.  Jennings.  Ancon.  Canal  Zone,  Panama. 
E.  O.  G.  Kelly,  Washington,  D.  C. 
Frederick  Knab.  Washington,  D.  C. 
E.  J.  Krans.  Washington,  D.  C. 
A.  C.  Lewis,  Atlanta,  Ga. 
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W.  R.  McConnell,  State  College,  Pa. 
A.  H.  McCray,  Columbus,  Ohio. 
L.  M.  I'ealra,  College  Park,  Md. 

C.  II.  Popenoe,  Washington,  D.  C. 
W.  J.  I^ce,  Jr..  Blafksburg.  V«. 
W.  V.  Reed,  Atlanta,  Ga. 

D.  M.  Rogers,  Boston.  Mans. 

A.  F.  Satterthwalt.  Harrlsburg,  Pa. 

O.  D.  8hafer,  EaHt  Ijiiising,  Mlcb. 

N.  E.  Shaw.  ColuinbuH.  Ohio. 

C.  P.  Smith.  I>)gan.  IHah. 

L.  M.  Smith.  Carbontlnlo.  111. 

A.  E.  Stene.  KingHtou.  R.  I. 

J.  C.  Stiles,  RlackHburg.  Va. 

F.  W.  Terry.  Honolulu.  II.  T. 

W.  F.  Turner.  Auburn.  Ala. 

T.  D.  Urbahns.  Washington.  D.  C. 

H.  F.  Wilson.  Washington.  D.  C. 

H.  P.  Wood.  Dalian.  Texas. 

M.  A.  Yothers.  Rast  I^ansing.  Mich. 

Respectfully  submitted, 

H.    E.    SUMMEIS, 
J.    B.    SlfFTH, 

11.    Gabman, 

Committee. 

On  motion  the  report  of  the  committoe  was  accepted  and  the  recom- 
mendations adopted  by  the  Association. 


REPORT    OF   THE    COMMITTEE    ON    MEMORIAL    RESOLU- 
TIONS. 

The  Committee  on  Memorial  Resolutions  submitted  the  following 
report: 

WnERl'L\s.  since  the  last  meeting  of  this  Association  death  has  re- 
mo  ve<l  from  our  midst, 

I)K.   Wl!.U.\M   II.  ASIIME.\D, 

Mk.  Alkxandkk  Cr-\w, 

I)k.  J.iMEs  Fletciikk. 

Pkof.  Wiij.is  G.  .hm.NHi.v.  and 

Vhov.  Fkancis  II.  Snow,  and 

WiiEKKAS.  in  th«*se  deaths  this  AKsiK'iatioii  ha.s  lost  valuable  members 
and  we,  thrir  as*.«M'iatfs.  \\n\'r  ItM  friends  aihl  ffllow- workers,  it  is 
en»in»*ntly  tittiiiir  that  \\r>  iilai»-  upon  our  n^Mirils  an  expn»H8ion  of 
our  appnM'iatioii  of  thi-  imiivi«iual  n*i:anl  for  thf  srimtifie  nuin  and 
of  s«»rn»w  for  the  l«iss. 
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Dr.  William  H.  Ashmead  was  long,  if  not  very  closely,  associ- 
ated with  us  and  was  one  of  the  pioneers  in  economic  entomology 
in  the  Sotith,  and  though  in  later  years  better  known  as  a  gfystematist, 
he  always  retained  an  interest  in  our  meetings  and  purposes.  His 
work  among  the  parasitic  Hymenoptera  was  of  the  utmost  impor- 
tance to  the  practical  worker,  and  of  high  scientific  value:  he  was 
indefatigable  as  a  student  and  there  is  no  doubt  that  his  devotion  to 
his  work  shortened  his  days.  As  a  man,  the  best  that  can  be  said  of 
him  is  that  he  was  a  gentleman:  courteous  always,  frank,  obliging, 
and  scrupulously  exact  in  his  dealings  with  his  fellows.  His  death 
is  a  loss  to  Entomology  from  all  points  of  view. 

Alexander  Craw  was  associated  with  us  for  many  years,  but  more 
in  spirit  and  purpose  than  in  bodily  presence.  He  carried  on  a  most 
important  economic  work  on  the  Pacific  coast  and  California  fruit 
growers,  especially,  owe  him  a  debt  of  gratitude  for  the  entomolog- 
ical work  done  by  him.  He  was  the  first  quarantine  officer  for  insect 
inspection  work  and  his  efforts  to  keep  out  injurious  species  were  un- 
tiring and  markedly  successful.  Persistent  and  painstaking  in  .all 
his  undertakingis  he  gained  the  confidence  and  respect  of  the  com- 
munity in  which  he  worked,  and  did  much  to  further  economic  en- 
tomology. 

Dr.  James  Fletcher  ^as  one  of  the  men  whose  efforts  dignified 
work  in  economic  entomology  when  such  work  was  little  regarded 
and  less  appreciated.  He  was  one  of  those  who  was  active  in  organ- 
izing this  Association  and  worked  tirelessly  to  secure  its  success:  he 
thoroughly  believed  in  the  value  and  usefulness  of  our  work,  and  by 
his  persuasive  speech  and  personal  magnetism  he  impressed  his  con- 
viction upon  others  and  secured  results  that  no  cine  less  energetic 
than  he  could  have  obtained:  he  made  friends  of  his  constituents 
and  made  them  believe  in  him,  being  careful  at  all  times  to  justify 
their  belief:  he  was  a  friend  and  helper  to  all  who  were  interested 
in  natural  history  and  was  active  in  societies  and  other  organizations 
dealing  with  such  and  related  subjects:  no  one  ever  applied  to  him 
in  vain  for  anything  that  he  could  give  and  the  amateur  or  student 
was  always  sure  of  assistance  for  the  asking:  his  jolly,  good-natured 
presence  was  always  an  incentive  to  better  work  and  no  meeting 
was  dull  when  he  joined  nn  the  discussions ;  although  his  work  was  in 
Canada  ranging  from  the  Atlantic  to  the  Pacific,  he  visited  all  parts 
of  the  United  States,  had  a  personal  acquaintance  with  most  of  our 
members  and  was  a  contributor  at  nearly  all  our  meetings. 

In  his  scientific  attainments  he  was  broad  and  varied,  his  entomo- 
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logical  work  forming  only  a  part  of  his  interests;  but  economic  en- 
tomology' is  especially  indebted  to  him  for  its  advancement,  and  econ- 
omic entomologists  owe  him  a  debt  of  gratitude,  the  extent  of  which 
is  as  yet  hardly  realized. 

Prof.  WiLUs  G.  Johnson  was  a  younger  man,  cut  down  in  his 
prime,  full  of  life  and  vigor,  radiating  vital  energy,  always  enthu- 
siastic and  earnest  in  all  his  undertakings.  His  training  was  of  the 
modern  type  and  he  was  one  of  the  first  of  the  younger  men  to  enter 
work  in  economic  entomolog>%  well  equipped  by  teachers  and  by 
service  under  veterans  in  our  science.  He  was  also  one  of  the  first 
to  inaugurate  a  vigorous  campaign  in  the  Atlantic  C'oast  states  against 
the  San  Jose  scale,  and  his  work  in  Maryland  opened  up  original 
methods  and  impressed  upon  the  community  the  necessity  for  con- 
certed action.  Legislation  against  injurious  insects  and  control  by 
insp4M*ti<»ii  and  fumigation  in  the  East  found  (me  of  its  earliest  and 
most  persistent  advocates  in  Professor  Johnson  and  his  work  has 
served  as  a  guide  to  those  who  followed  him.  For  some  years  l)efore 
his  d<'ath  he  ahand<»ned  his  work  in  entomology  for  serviee  on  a  farm 
paper,  hut  in  this  pt^sitioii  he  also  did  nnu'h  tnlueational  work  in 
(MM)nonii<'  ent<miology  and  always  maintained  hi.s  interest  in  our  as- 
soeiation. 

Prof.  Fkancis  II.  Snow,  of  Kansas,  was  nii  example  of  a  long  life 
well  splint  in  serviee  to  the  eonununity.  Mmlest  and  unassuming  in 
manner,  always  (piiet  in  his  methods  of  work,  hv  exiTeistnl  an  influ- 
ence that  was  uiiLrhty  in  «*xtent.  As  an  edueator  he  is  atT(H*tionately 
renieniluTeil  l)y  several  of  our  members,  and  his  work  fi»r  our  science 
in  th(*  training  of  students  is  one  that  eannot  be  t(M>  hJL^hly  estimated. 
Put  Hot  only  as  a  teaeher  is  he  to  Im»  renieiiil)ered :  he  was  an  orig- 
inal investiirator  and  thinker  as  well,  and  to  him  «M*ononii(*  entomology 
ow*"?*  inurh  f<»r  his  n*searehes  and  praetieal  experiments  with  certain 
disi-ases  of  inserts.  Th«'  institution  with  whii'h  In*  was  so  many  years 
eo!»n«H'ted  <»w«»s  niueh  of  its  development  and  iiiflueiife  to  him.  «*spe- 
eially  thi*  enormous  eoljeetions  made  on  his  aninutl  trips  for  the  last 
tw«'nty  vrars.  and  while  he  wa»i  newr  aitive  in  tin*  affairs  <»f  this 
Ass«M'iati4»i»  h«*  was  a  UM'niber  of  \\h<>ni  w»*  utTf  justly  pn)u«l.  and 
whoM.  naint'  added  to  thf  diL'iiity  of  tnir  body. 

Now.  therefore.  In*  it 

Htsnhtii,  That  this  AKsnriation  as  surh  an*!  itv  innnbri-s,  individu- 
ally. d'>  luTt-by  lApn-Ns  profnnnd  st»rrou  i'ltv  th«-  1«»sh  of  tln*sc.  our 
f»*ll«»\\  int-nilnTs.  iiMi]  appHM-iatii^ii   fnr  tln*ir  attaiiiiih-nts. 
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Resolved,  further,  That  this  minute  be  spread  upon  the  records  of 
the  society  and  published  as  a  part  of  its  proceedings. 

Respectfully  submitted, 

John  B.  Smith, 
Henry   Skinner, 
M.  V.  Slingerland, 
Lawrence  Bruner, 
R.  A.  Cooley, 

Committee, 

By  vote  of  the  Association  the  resolutions  were  adopted  as  read. 
The  report  of  the  Committee    on    Resolutions  was  presented  as 
follows : 

REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS 

Resolved,  That  the  Association  of  Economic  Entomologists  hereby  ex- 
presses its  appreciation  for  the  courtesies  extended  by  the  local  committee 
on  arrangements  and  by  the  Board  of  Education  of  Baltimore. 

Resolved,  That  as  an  Association  we  urge  upon  Congress  the  importance 
of  passing  House  Bill  No.  21318  and  Senate  Bill  No.  6515,  which  provides 
for  regulating  the  standards  of  insecticides  and  fungicides  entering  into  inter- 
state commerce. 

Resolved,  That  we  again  place  on  record  our  conviction  that  the  control 
of  the  gypsy  moth  in  New  England  is  an  entomological  problem  of  the  first 
magnitude  and  of  great  practical  importance  to  the  entire  country.  Fur- 
thermore, we  would  emphasize  the  necessity  of  the  State  of  Massachusetts 
continuing  with  undiminished  vigor  the  policy  prosecuted  so  ably  during  the 
past  few  years. 

Resolved,  That  this  Association  emphasizes  most  strongly  the  importance 
of  insects  as  carriers  of  disease,  and  hereby  urges  its  members  to  do  all  in 
their  power  to  better  sanitary  conditions. 

Resolved,  That  the  members  of  this  Association  hereby  express  their 
thanks  to  A.  F.  Burgess  f«)r  his  most  efficient  services  as  Secretary  during 
the  past  four  years. 

Respectfully  submitted, 

E.  P.  Felt, 

F.  L.  Wasubl'rn, 
R.  I.  Smffh. 

Commitee. 

The  following  amendment  presented  by  ]Messrs.  Washburn  and 
Smith  of  the  committee  was  added,  and  by  vote  of  the  Association  the 
report  was  accepted  as  amended. 

Resolved,  That  this  Association  in  congratulating  itself  on  the  success  of 
the  Journal  of  Economic  Entomology  during  the  past  year,  hereby  testifies 
Its  appreciation  of  the  work  of  the  Journal's  Boanl  of  Editors,  through 
whose  generous  efforts  the  suivess  of  this,  its  first  year,  has  been  secured. 
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The  report  of  the  Committee  on  Affiliation  was  presented  by  &[r. 
Hopkins,  as  follows: 

REPORT  OF  THE  CX)VMITTEE  ON  AFFILIATION 

After  considering  the  matter  of  affiliation  of  the  different  soc^letteii  inter- 
ested In  agriculture,  the  committee  lielieves  that  the  statement  which  follows 
will  serve  as  a  basis  for  discussing  the  matter  If  It  seems  desirable  to  have- 
any  affiliation. 

COXDITIO.N 

There  are  many  societies  with  widely  varying  fields  of  usefulness  having- 
for  their  common  object  the  general  advancement  of  agriculture,  but  with 
at  present  no  organised  effort  towards  common  efficiency',  consequently,  there- 
Is  much  duplication  of  effort,  discussion,  oxiienditures.  etc. 

Needs 

There  is  special  need  for  iM>me  form  of  affiliation,  by  which  the  identitj 
of  each  society  may  be  retained  for  Its  Hi»e(*lal  objet'ts,  but  by  which  the- 
common  interests  and  objects  of  all  will  be  furthered. 

Flax  of  OstiAXiZATiox 

Name:    The  Affiliatecl   84»cietie8  for  the  Advamvment  of  Agriculture. 

(>t»Je(*t:  To  contribute  to  the  advam-enient  of  agrii-ulture  by  promoting 
the  n>iiiiii«)n  ol)J<*<*t8  and  lutereHtH  of  all  H<-i(»ntlfl<*  and  <»th(*r  Moieties  organised 
for  the  cftiixitleration  of  xultJectH  relating  to  agricultural  m-lence. 

rian  of  .VrtUiation:  <>n«»  elocte<l  n*pn*Aentative  of  each  society  to  conatl- 
tute  a  (-ouiK-il  for  tin*  i-onMhleratifai  of  all  Hut»Je(*ts  of  foninion  interest.  The- 
counrll  to  m*rve  an  an  exe<nitlve  head  of  the  affiliation,  with  Its  president, 
permanent  secretary  and  <-oniinitteeH  on  meetings.  pntgraniH  and  publications. 

The  iH»rtnanont  necretary  Mhould  In*  thi*  iN'Mt  man  available  regardlexs  of 
membership  «m  the  coun<*il. 

Lawskmi:  liarMJi. 

\.    1).    IIOPKIXH. 
.V.     F.     lilRUKKS. 

("ofnmiltff, 

rw  votf  of  the  AssiNMHtioii.  thr  rctMininH'iitlations  \v<»n»  jidoptcd.  and 
the  ('nniinittoe  was  instructed  to  in.sist  upon  the  principles  outlined 
when  ni»etin$?  with  the  other  eonunitters  Hppoint<*(l  to  eonsider  nflB- 
lintion. 

HKl'ORT  OF  Tin:  I'OMMITTKK  ON  NOMINATIONS 

TU**  n'|H»rt   nf  tli«'  iiMiniiittt***   u:im  Hiiltiiiittcil   :is   fullows: 

F«»r  I'rf^nlfiit,  W.   K.   llriiton.   Nt-w   ll:iv«*ii.  rniiii. 

I'nr   \'\r^\   \ui'  Vr*'^\i\vux.   K    P.   hall.   I^»k':m.   I'tjih 

1*1. r  S«ii.iii|  \  I.  ♦' rri-««ii|«'i»t.  II    i:.  SMin!u»-r>.  Aiii*-^.   \**\\i\ 

K«»r  S«Mr»'i.ir\.   A    I"    Unik'**— '.   \\;i*«liiii;:tnii.   I»    f 

Fnr    M«-uili«r   **(  r..iiiiiiiit«M.  on    Nihimh.  l.iiMr»*.    lhTl»«'ri    o*iUirn.   <*iihiiubus^ 

Ohio 
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For  Member  of  Advisory  Board  of  Journal,  one  year,  Wilnion  Newell,  Baton 
Rouge,  La. 

For  Members  of  Advisorj'  Board,  three  years,  H.  T.  Femald,  Amherst, 
Mass.;  Herbert  Osbom,  Columbus,  Ohio. 

For  Members  of  Council,  S.  A.  Forbes,  Urbana,  111. ;  H.  E.  Summers,  Ames, 
Iowa. 

Respectfully  submitted, 
E.  D.   Sanderson, 
Fbankun  Shebman,  Jr., 
E.  S.  G.  Titus, 

Committee. 

By  vote  of  the  Association,  the  Secretary  was  instructed  to  cast 
a  ballot  for  the  officers  recommended  by  the  Committee,  and  they  were 
declared  duly  elected. 

Mr.  Sanderson  called  attention  of  the  Association  to  the  large 
amount  of  work  which  now  devolves  upon  the  Secretary,  and  stated 
that  he  thought  that  the  expenses  incurred  by  the  Secretary  in  attend- 
ing the  annual  meeting  should  be  paid. 

Mr.  Britton  stated  that  while  he  was  heartily  in  favor  of  paying 
the  Secretary,  he  believed  it  would  be  much  better  to  pay  a  stated 
salary  than  to  pay  his  expenses  when  attending  the  annual  meeting. 

By  vote  of  the  Association  the  matter  of  compensation  of  the  Secre- 
tary was  referred  to  the  Executive  Committee  for  report  at  the  next 
annual  meeting. 

It  was  voted  that  the  time  and  place  of  the  next  meeting  be  decided 
by  the  Executive  Committee. 

There  being  no  further  business  the  meeting  adjourned. 


PART  II 


The  address  of  the  President  was  presented  at  the  opening  session 
on  Monday  morning,  as  follows : 

ASPECTS  OF  PROGRESS  IN  ECONOMIC  ENTOMOLOGY 

By  S.  A.  Forbes,  Urbana,  III. 

It  is  fifteen  years  since  I  had  the  honor  and  the  privilege  of  presid- 
ing over  the  Fifth  Annual  Meeting  of  this  Association  at  Madison, 
Wisconsin,  and  of  presenting  to  it  the  annual  address,  and  my  thoughts 
naturally  revert  to  the  conditions  of  that  time  as  a  means  of  meas- 
uring the  progress  we  have  made.  We  have  met  some  very  heavy 
losses  since  1893,  in  Riley,  the  prince  of  economic  entomologists,  and 
one  of  the  great  founders  of  our  science ;  in  Lintnor,  a  careful,  thor- 
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ough  student,  a  clear,  methodical  writer,  a  correct  and  genial  gentle- 
man ;  and  now  in  Fletcher,  whose  late  departure  has  made  of  this  so- 
ciety a  family  of  mourners,  each  of  us  grieving  as  over  a  personal  loss. 
Many  others  have  left  our  little  group  in  these  fifteen  years,  either 
by  the  road  which  we  all  at  last  must  travel,  or  drawn  away  from  the 
difficult  and  perplexing  path  of  economic  entomology  into  others  more 
inviting  to  them. 

Hut  serious  as  our  loss  has  been,  our  gains,  I  need  hardly  say,  ha%'e 
far  surpassed  them.  I  referred,  I  remember,  in  the  address  I  have 
m«*nti(med,  to  the  time  then  passing  as  the  classic  period  in  economic 
entomology — the  time  of  the  beginnings  of  great  things,  when  the 
lar^rer  feature  of  our  field  were  just  becoming  fairly  outlined,  when 
the  essential  methods  of  our  work  were  being  definitely  agreed  upon 
and  brought  into  general  use.  The  older  method  of  observation,  de- 
scription and  de<luctive  inference — the  method  of  Harris  and  Pitch 
and  Walsh  and  Le  Haron,  and  of  Riley  in  his  younger  days — was 
yieltliiijr  to  the  method  of  <'omprehensive  survey,  exact  experiment, 
and  pnirtiral  verification  in  the  field,  which  characterizes  all  our  !)e8t 
reiMMit  work  ;  and  among  the  older  nn'n — self-taught  entomologists  most 
of  us—  wrre  appearing  a  younger  ^^eneration  of  well-trained  m^ientists, 
taught,  in  many  easels,  it  is  triu\  by  t«»achers  who  had  thems€»lves  had 
no  sp«M'ijiliz«*<l  training,  but  who  taught  well  and  thorouirbly  neverthe- 
b»ss  because  they  were  born  to  teaeb,  and  who  had  \h*vu,  cnnstMpiently, 
tbrir  own  first  and  b<»st-taught  pupils.  And  now  this  younger  genera- 
ti4»n  nf  wrll-t rained  stmlents.  wh<w<e  presenee  at  Madison  was  welcomed 
with  hnp«*fnl  anticipation,  is  itself  beLMiining  to  grt  a  little  gray  at 
the  tf?ii{>lfs  and  a  littb*  bald  under  tb«'  <rn\vn  of  thr  bat.  and  the  conn- 
tiy  is  iilivi*  with  ba«*hi'l<»rs  and  masters  ol  s<-ii*n«M»  and  diK^toix  of  phil- 
osoplix .  a  small  army  of  whom  an*  at  work  «*a«-h  in  his  spfrial  part  of 
our  L'«*nt'ral  fi«*l<l. 

Htsidf><  this  gn-at  aihi  surprising  iniMvasr  in  tin*  number  of  workers 
on  our  subjrrt.  and  this  vi»ry  grrat  iniprovi'iiH*nt  in  their  sriiMitifie  pre- 
paration for  tht'ir  work,  nont*  of  us  who  an*  tiftrm  cntomolouriral  years 
of  iiirt-  ran  hav«*  failr<|  t<i  notr  an  rqiially  L'n*at  and  mrouraginir  im- 
prnviint-nt  in  onr  ?n«'tho<|s  of  invrstiL'ation.  in  onr  nit-ans  and  f<irms  tif 
pnbli«Jitioii.  ainl  in  ways  of  brinvrioL'  onr  n'siilts  promptly  to  practical 
applii-ation  by  ihn^r  in  \\Ih»s«*  intt'r«'st  all  n\\r  Ntndifs  art*  ma<b*.     Our 

work  has  In mm*  at  tlh*  sain*-  tiint*  intiri'  s«i.-ntitir  and  uu^rv  praetieaK 

bftti-r  basrd  in  srii'iititii*  jirinriplfs  nf  pi-rnianrnt  rhara«*tfr  and  wide 
appln'.«ti«»n.  anil  ln-ttfi*  worked  nnt  in  ways  to  mninu-nd  its  results  im- 
jiit'iliiitiJN   tn  iinr  ♦MMinoinir  rniiNtitutni'V. 

Trust inir.   ImwfVf'r.   tti  y*\\v  nM-o|liTtion  of  your  own   obs«*rvati(Uis 
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and  experience  for  a  sufficient  review  of  these  matters  of  recent  his- 
tory, I  would  like  to  use  my  present  brief  and  rare  opportunity  and 
privilege  in  an  endeavor  to  forecast  the  immediate  future,  and,  judg- 
ing from  what  we  have  seen  and  what  we  now  see  in  progress,  to  de- 
duce the  probable  next  steps  in  the  development  of  method  in  our 
work. 

Economic  entomolog>'  is  an  extremely  complex  subject,  not  only  by 
reason  of  the  number  of  factors  which  it  must  include,  but  especially 
because  of  the  variability  of  many  of  these  factors,  and  our  inability 
to  predict  the  course  of  events  with  certainty  in  our  field.  We  study 
the  present  and  the  past  in  a  practical  way  in  order  that  we  may  pre- 
dict the  future.  We  observe,  generalize,  experiment  and  verify  in 
order  that  w^e  may  be  able  to  say  to  the  farmer  or  the  fruit  grower,  **Do 
thus  and  so  in  any  given  case,  and  this  or  that  desired  result  will  fol- 
low;'' but  we  can  rarely  express  our  conclusions  safely  in  so  definite 
a  form.  Often  the  best  we  can  fairly  say  is  that  if  the  weather  should 
be  wet,  or  dry,  or  neither  one  nor  the  other,  as  the  case  may  be;  or  if 
it  has  been  very  wet,  or  very  dry.  for  the  last  two  or  three  or  four 
years ;  or  if  the  winter  has  been,  or  is  to  be,  open  or  severe;  if  the  crop 
in  question  has  been  preceded  by  some  other  kind  of  crop,  or  by  one  of 
the  same  kind ;  and  if  the  insect  situation  was  thus  and  so  last  year  and 
the  year  before;  if,  furthermore,  the  land  is  light  or  hea\y,  high  or 
low,  well  drained  or  wet ;  if  it  has  had  this  or  the  other  management 
or  treatment  during  the  last  year  or  two ;  and  if  several  other  variable 
elements  of  the  problem  vary  to  such  or  such  a  degree,  in  this  or  the 
other  direction — then  if  the  operation  X  be  performed,  the  result  will 
probably  be  Y,  but  with  what  degree  of  probability  it  is  impossible  for 
us  to  say.  Agriculture  is  itself  one  of  the  more  uncertain  callings, 
and  the  farmer  every  year  bets  the  cost  of  his  crop  on  the  chances  of 
his  harvest ;  but  the  entomology  of  agriculture  is  more  uncertain  still, 
for  insects  liable  to  infest  a  crop  are  affected,  directly  or  indirectly, 
obversely  or  inversely,  by  ever\'thing  which  affects  the  crop  itself,  and 
by  several  other  things  beside.  How  may  we  approximate  certainty 
of  prediction  in  this  variable  tangle  of  uncertainties  within  uncertain- 
ties in  the  midst  of  which  we  have  to  work?  It  is  only  by  long-con- 
tinued observation,  by  comprehensive  survey  of  all  related  matters, 
by  repeated  and  varied  experiment,  and  by  the  use  of  statisticcU  meth- 
ods such  as  will  teach  us  the  range  of  variation  and  the  character  of 
the  average  in  any  given  ease.  By  an  intelligent  use  of  counts  and 
estimates  and  averages  we  can  often  approximate  certainty,  where 
without  them  our  uncertainty  would  be  complete.  We  can  say  that  in 
about  such  a  per  cent  of  so  many  trials  you  will  get  your  desired 
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result,  where  otherwise  we  ought  really  to  say  nothing  at  all ;  and  the 
statistical  method  of  record  and  report  has  always  the  great  advan- 
tage that  it  conveys  perfectly  definite  information,  and  that  it  gives 
us  a  structure  of  fact  to  which  the  next  man  may  safely  build.  It 
enables  us  to  accumulate  results  by  adding  one  like  unit  of  construc- 
tion to  another,  whereas  otherwise  each  little  structure  must  stand  by 
itself  for  what  it  appears  to  be  worth.  I  confidently  expect  to  see 
this  aid  to  accurate  work  more  and  more  used  in  coming  years,  until 
a  paper  whose  data  of  observation  and  experiment  are  not  summe<l  up 
in  statistical  tables  or  their  equivalent  will  be  as  rare  as  the  old-style 
paper  of  deductive  inference  to  economic  measures  is  today. 

Next  to  the  command  and  use  of  this  method  of  statistics — a  com- 
pleted method  ready-made  to  our  hands,  and  which  we  have  only  to 
appropriate  and  a<lapt  to  our  ends — I  have  come  to  look,  of  recent 
years,  with  eager  interest  to  the  new  and  still  developing  methods  of 
ecology  as  an  aid  to  our  work  on  our  larger  and  more  difficult  problems. 
Economic  entomology*  is,  in  fact,  a  special  division  of  ecology.  It  has 
to  do  with  the  relations  of  insects  to  the  welfare  of  man.  It  is  the 
science  of  the  interactions,  direct  and  indire<.*t,  between  man  on  the 
one  hand  and  insects  on  the  other,  in  so  far  as  thf'se  interactions  affect 
human  welfare.  The  welfare  of  mart  is  the  primary  study,  and  en- 
tomology comes  into  the  field  only  in  a  sec(»ndar>'  way.  Now  the 
ecoloffist  studi<*s.  analyzes,  classifies,  prncrali7.<*s  and  interprets  the  re- 
lations of  intera<*tion  between  all  onranisms  and  their  entire  envircm- 
ment.  inorganic  and  organic.  On  the  side  of  the  environment  he  stud- 
ies all  features  and  factors  which  in  any  way  condition  or  affect  the 
life  of  animals  and  plants;  on  the  side  of  the  organism  he  studi«>s  all 
the  reactions,  adaptations  and  immediate  or  final  <*ff<M»ts  which  are  in 
any  way  traceable  to  the  factors  of  the  envin)nment ;  and  on  both  sides 
of  the  relation  he  s<M»ks  for  e«ns<»s.  for  prineiplt»s,  f<ir  laws,  which  are 
}N*nnanent  and  invariable  because  they  are  inv<»Ived  in  th«»  nature  of 
things- in  the  nature  of  prot(»plasni  on  the  one  han<l.  and  in  that  of 
the  physi<'jil  world  on  the  <  it  her. 

S<i  retrardi'd  and  so  studied.  eeoIoL'v  «*vid«'ntly  li<»s  at  the  very  center 
of  biolopy.  Ind^Hvl,  it  is  praeti<*ally  identical  with  biolocj'  as  de- 
fined. p«*rhaps  most  rlrjirly.  by  that  L'r«*nt  z«MiloLMst  that  L'r«*at  nature 
alist  I^ronks,  of  Johns  Hojikins.  who  says  in  the  intnKhietion  to  his 
r»»markablr  v«iluni»'  on  *'Th»-  Foundations  of  Z«H'»loey.'*  that  life  is 
rrsporis.*  tt»  tlif  onlfp  nf  iiatun*.  tb;jt  l»ii»lniry  i<  tli«*  study  of  this  re- 
sponsi'  of  this  n-artion:  a?t«I  Uiat  ih«-  study  of  tb**  ord«r  of  natun*  to 
whirli  rispofisi-  Is  niiiiii'  is  as  \\«II  witJiiii  tin*  proviiMf  of  biology  as  a 
study  of  th«'  liviriL'  nrtraiiisni  ubi«'h  n'spotids      I'pon  this  topie  of  en* 
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tomological  response — of  ecological  interaction — we  economic  ento- 
mologists have  been  busy  all  our  working  lives,  whether  we  have  made 
precise  note  of  the  fact  or  not.  We  are  indeed,  whether  we  have 
meant  to  be  or  not,  the  leading  ecologists  in  America  today.  As  prac- 
tical entomologists,  however,  our  work  has  run,  as  a  rule,  along  too 
narrow  lines  to  give  us  an  adequate  view  and  command  of  the  whole 
field;  and  there  is  now  coming  to  our  aid  a  group  of  active  young 
ecologists  who,  unfettered  by  any  responsibility  for  an  economic  re- 
sult, are  working  out  the  relations  of  organisms  to  peculiarities  of  lo- 
cal situation  and  condition,  who  are  searching  for  the  causes  of  local 
distribution  and  abundance  in  the  facts  of  interaction  and  adapta- 
tion, and  who  are  tracing  also  the  history  and  development  of  this 
distribution  and  association  of  species  by  processes  as  careful  and  as 
promising  of  fruitful  result  as  those  which  have  given  us  the  geological 
history  of  the  globe.  All  of  their  .most  general,  most  important  re- 
sults must  apply  in  our  special  field ;  and  a  knowledge  and  appreci- 
ation of  their  method  will  lead  us  to  study  our  larger  problems  in  the 
large  way;  to  treat  an  entomological  inquiry  as  merely  a  special  item 
in  a  broad  investigation,  which  shall  include,  from  the  beginning,  all 
the  factors  which  can  enter  into  it  or  influence  it  to  any  significant  de- 
gree. It  is  particularly  important  to  us  that  we  should  have  clear 
ideas  of  the  system  of  relations  existing  in  our  several  districts  be- 
tween insects  and  the  organic  world  at  large,  before  civilized  man 
appeared  upon  the  scene,  with  his  associate  group  of  intrusive  animals 
and  plants ;  for  we  can  only  modify  or  disturb,  often  to  our  own  dis- 
advantage, this  primitive  natural  order,  and  can  never  wholly  replace 
it.  The  same  forces  which  established  it  in  the  beginning  are  con- 
stantly at  work,  not  perhaps  to  reestablish  the  old  order,  but  at  least 
to  rectify  disturbances  due  to  us  and  to  establish  finally  a  new  order 
of  equilibrium  between  the  remaining  remnants  of  the  old  and  the 
intrusive  elements  we  have  introduced. 

Permit  me  to  give  you  a  simple  illustration  of  the  application  of 
the  ecological  method  to  the  organization  and  discussion  of  the  data 
of  an  economic  problem;  and  for  this  purpose  I  will  take  the  corn- 
insect  problem  as  the  one  with  which  I  am,  perhaps,  most  familiar. 
From  the  ecological  point  of  view  a  com  field  is  a  situation — a  hab- 
itat, a  biotope — and  its  inhabitants  are  a  biological  association,  or  a 
biocoenose.  The  assemblage  of  plants  and  animals  characteristic  of 
it  is  found  together  in  the  corn  field  because  of  its  special  fitness  for 
their  occurrence  and  their  maintenance  there,  and  this  assemblage  has 
had  its  history  of  first  appearance  and  gradual  transformation.  It  has 
its  important  relations  to  surrounding  situations,  and  to  their  charac- 
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teristic  associations  of  plants  and  animals — those  of  the  pasture,  the 
oats  field,  and  the  like — and  its  relations  also  to  associations  preceding 
it  on  its  own  area.  As  a  bioloprical  association  the  inhabitants  of  the 
com  field  are  varioimly  related  to  each  other — as  competitors,  as 
enemies,  as  parasites,  as  c<K)pcrating  partners,  or  as  mere  indifferent 
companions,  and  their  var>'ing  actions  and  interactions  make  up  the 
general  ecolojrical  system  of  this  corn  field  situatiim.  The  leading 
menil)ers  of  this  aKKo<*iation,  the  kin<ls  of  organisms  which  may  almost 
invariably  bt»  found  together  in  it,  are  <M»rtain  p:ra8sea — species  of 
Srtaria  and  Panicum  t»specially;  and  certain  smartwetnls  or  heart- 
w«mh1s — speci<»s  of  Pohjgonum — all  ot  which  start  spontaneously  from 
the  s<H*d  in  vrry  t'arly  sprin*r:  the  rorn  plant  its<4f — whcwe  dominance 
giv«»s  its  name  to  the  association,  the  corn-field  ant  {Lamus  uujer 
anuriviinu^^,  the  corn  nMit-aphis.  the  corn  n>ot-worm,  the  white-^rniba, 
and  the  ear-worm :  and  to  these  we  nuist  adil  two  other  meml)ers  of  the 
group,  without  which  th<»re  could  have  been  no  cornfield  in  the  l>e- 
giniiiui;,  and  none  could  continue  so  unich  as  a  single  year — that  is,  the 
horse  and  the  num.  The  man.  the  horse,  the  <*<»rn  plant,  the  smart- 
wtM'd.  the  tw«»  irrass«»s  iii«»uti«»u«Ml.  the  ants,  the  aphids,  the  grubs,  and 
the  ear-worm  are  the  essential  meuilH»rs  of  this  ass(M*iation ;  but  with 
thi^e.  I  nee<l  not  say.  w*»  must  «»fteii  includt*  many  otht»r  occasional  or 
less  coiispit'uous  members — the  wirew«»nus  iintl  the  bill-bugs,  if  a  pas- 
ture i»r  uieailow  has  pr«*cedeil  eorn  within  a  year  i»r  two;  the  cutworms 
ami  the  Jinny- wonn.  i»erhjips.  in  sprini;.  and  the  L'rassh«»p|>«'rs  in  fall, 
if  such  an  assnrintion  is  establishftl  b«'si«l»'  it ;  many  s|MM*ies  of  birds, 
most  of  wbirli  an*,  ns  a  rule.  s»*ar«*»'ly  iiiurf  than  aeoidental  visitants: 
the  iiiolrs.  thf  irrnnn«l-si|iiirn*ls.  and  tlif  miiM*.  wbieb  hav**  their  mon* 
or  IfsN  •l«*finite  pfasntis  f.ir  fre<|U«'ntiiii:  it  **v  fnr  rfNidini:  in  it. 

If  \xf  :inaly/t'  th»*  relation**  of  tlirst*  various  inhabitants  of  the  field 
ue  tiihl  that  three  of  th»Ni-  kiihU  f«»riM  a  »*«»-.|MratinL'  partnership  and 
that  t\xii  of  tli«in  fonii  a!n»ther  thf  man.  tin-  hofM-  and  the  corn  plant 
in  i'lje  siirli  i;n»up  ami  t!i«*  forn  r»Mii.;ip|iis  an*!,  the  «'<»rntield  ant  in 
till-  •»Tlitr  Tlif  iiitiTtsTs  of  the  foriiii-r  -jroup  an-  in  opi'ii  op|M>Hition 
to  tli.'s.*  ..f  ;ill  tlif  otlit  r  tTi}ia)«it;iTits  ..f  tlif  Tifl«l.  s..  nnieh  »;•>  that  this 
>:roMp  \xoiild  fip'Tit  L:rt;i*!\  ]»\  th»-  •  \?'rmiriaTiM»i  of  all  thf  nxt :  and 
its  ii-.TMri;iiiT  ;iiri  !!T  in.iM  *m  \\v^  vu*v*'  '-r  If^s  .iw.iVf  "f  thi*i  fa«*r.  he  Sf>^k«. 
,is   :i   Tijl.      T..  .|,.*,Tr..\    Th*  TM   all   :is  finplft.  Iv    ,is  !;.    can       Hf   fails  tO 

({ii    V I'lI'l't.  !v.    •;..•«  ••*s*.i?!il'ML'   bi*i   bfs?    .  •:•!♦  .iV-'r^J     bff.l!l«4f   vi-inc  of 

bis  ,-..M.:..  'v  „•  ■!'»'»■  ■■•.«.     '•■   r«  .'^'x   •■•  •♦-  r  .'iV-.-.-s  -1  •••  Thf  <i»':'i'**»n  than 

fli, •.••••       •»  ,     l;.   '^i        .•..'••.     ••:  f     ••;.  ••s.  Iv.  s  :   ;,Mtl     f'jrthfr'M   •-•  .   bcCAUSe 

s.  \ .  •  ■'  .  r  •»..  .■.!•.;■.•■•  rx  .  :  'V^x  .•  rn-T'  ^v^  -jr-  •;:■  r*irivc  "-..Kt  by  the 
\.'\    •■    .;*:r.  ^  -.xli:''!:  \*  \i^.s  :•;  =*x  .  \\\\  'ww^*  A\.r*     ^I'^rss^       The  far- 
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worm  would  be  compelled  to  seek  its  food  in  other  and  much  less 
abundant  plants,  the  com  root-aphis  would  be  limited  to  the  compara- 
tively sapless  roots  of  the  small  field  weeds;  the  cornfield  ant  would 
have  to  forage  mainly  for  its  food,  and  the  com  root-worm  would 
seemingly  perish  from  off  our  area  if  it  were  not  for  the  contributions 
to  their  welfare  made  by  man  in  the  pursuit  of  his  own  ends. 

Similar  incidental  contributions  of  one  group  to  the  welfare  of 
another  are  seen  in  the  relations  of  the  weeds  of  the  field  in  early 
spring  to  the  first  seasonal  appearance  of  the  com  root-aphis,  which 
is  dependent  for  its  maintenance  on  these  young  weeds  for  as  much  as 
a  month  before  the  com  has  begun  to  grow.  This  seasonal  succession 
of  plants  in  the  cornfield  is  thus  a  necessary  condition  to  the  existence 
of  the  aphis  there.  On  the  other  hand  the  com  root-worm  could  not 
exist  except  for  the  continuance  of  corn  in  the  same  situation  as  a 
member  of  the  associate  group  year  after  year ;  and  the  corn  itself 
would  fall  a  speedy  victim  to  its  enemies  and  competitors  if  it  were 
not  regularly  relieved  from  the  consequences  of  its  own  incapacities 
and  its  failures  of  adaptation  by  the  interested  aid  of  man.  We  have 
so  cherished  and  protected  this  plant  for  untold  generations  that  it 
is  permanently  fixed  in  a  state  of  infantile  helplessness,  incapable  of 
independent  competition  with  the  other  plants  of  its  association,  and 
about  as  defenseless  against  insect  attack  as  is  a  flock  of  sheep  against 
a  pack  of  wolves.  By  the  constant  interference  of  our  planting  and 
our  cultivating  processes,  and  by  our  selection  of  characters  which 
adapt  the  plant  to  our  needs,  to  the  neglect  of  those  which  might  make 
it  independent  of  our  care,  we  have  wholly  prevented  all  spontaneous 
adaptation  of  the  com  plant  to  the  conditions  of  its  own  maintenance, 
and  it  has  hence  made  no  progress  towards  independent  life  during  all 
the  centuries  or  millenniums  of  its  residence  in  our  territory. 

I  have  wondered  if,  in  this  respect,  we  might  not  improve  our  se- 
lection by  sometimes  giving  the  preference,  in  saving  seed,  to  those 
plants  which  have  best  withstood  unfavorable  conditions,  instead  of 
making  our  choice,  as  we  now  invariably  do  where  we  choose  at  all, 
from  among  the  plants  which  have  succeeded  best  where  all  the  con- 
ditions have  been  favorable.  I  would  like  to  see  the  experiment  made 
of  growing  com  from  seed  taken  from  the  few  best  stalks  of  a  field 
which  has  been  overrun  by  insects,  in  the  hope  that  we  might  thus 
gradually  develop  varieties  of  this  plant  capable  of  withstanding  insect 
attack,  or  of  selecting  our  seed  from  the  best  grown  and  most  fruit- 
ful plants  in  a  field  which  has  suffered  heavily  from  drouth — of  ap- 
plying, in  short,  the  method  by  which  ruat-resistant  varieties  of  wheat 
and  the  like  are  now  being  formed. 
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This  imperfect  sketch  and  discussion  of  the  cornfield  situation  may 
serve  to  illustrate  the  value  of  the  ecological  view  in  compelling  a 
comprehensive  survey  of  the  general  field  in  which  an  entomological 
problem  is  involved,  and  a  careful  mustering  and  orderly  assembling 
of  its  whole  content,  insuring  us  against  the  overlooking  of  any  sig- 
nificant factor  or  the  overweighting  of.  any  minor  element.  Whether 
we  use  the  terms  of  ecological  discussion  or  not,  we  treat  our  subject 
imperfectly  if  we  do  not  use  its  methods  and  draw  our  data  from  its 
whole  domain. 

To  these'  general  suggestions,  looking  towards  the  development  of 
our  methods  of  investigation,  I  will  only  add  a  point  or  two  pertii*ining 
to  the  other  side  of  our  relationship.  If  entomology  were  the  sole 
subject  of  our  study,  we  might  be  satisfied  with  our  progress  il  we 
w*ere  merely  contributing  to  the  sum  of  available  knowledge  on  that 
subject ;  but  if  it  is  our  special  task  to  aid  in  the  general  work  of  im- 
proving the  conditions  of  life  for  our  people,  then  we  can  only  rest 
satisfied  when  we  see  that  the  conditions  of  their  life  .have  actually 
been  improved.  I  sometimes  think  that  only  the  simpler  and  easier 
part  of  our  work  has  been  done  when  we  have  discovered  the  truth, 
and  that  the  task  of  making  it  to  prevail  in  the  practice  of  life  is  much 
the  more  arduou.s  and  difficult.  Until  we,  or  some  one  else  for  us, 
can  hitrh  fact  to  practice,  we  are  as  helpless  to  move  towards  our 
main  end  a.s  is  a  teamster  with  a  loaded  wagon  who  has  no  hameaa 
for  hi.s  team. 

A  ^^»n<'ral  prartioal  use  of  our  material  results  is,  moreover,  the  in- 
dispensable verification  of  them,  preceding  which  they  are  economic 
hypothesi^s  only;  and  we  can  no  more  stop  short  of  this  final  test 
than  the  physicist  can  omit  the  verification  process  in  his  experimental 
studies.  Anything  which  will  help  us  to  bring  to  Iwir  on  our  con- 
clusions this  t<»st  of  av<*rMjro  n^M»  nnd<»r  the  ordinary  conditions  of  eco- 
nomic operation  must  be  most  welcome  to  us.  and  I  hope  that  we  maj 
pi»t  the  liirht  of  each  other's  experience  aii<l  the  help  of  each  other's 
suL'ir«*stions  on  this  nutst  difficult  part  of  our  duty.  I  have  lately 
found  preat  advantap^  in  the  e.stablishn)ent.  in  n»lati<m  to  the  work  o£ 
my  oftic«\  of  an  advisory  committee,  consist inir.  in  this  case,  of  the 
clirertor  of  the  ajrricnltiiral  experiment  station  of  thi»  state,  and  o£ 
two  repn's«»ntatives  of  tht»  State  Tlortieultural  S^ocii'ty  apptiinted  by  its 
president,  and  two  represrntativ«*s  of  the  State  Farmers*  Institute. 
This  iMinniittcf.  iiitftine  at  the  call  of  the  tiitoinolotrist  and  in  con- 
sultatii»?i  witli  him.  tak«*s  his  j)lans  under  c<»nsideration  and  approves, 
anniiils  tir  rtji-cts  th«iii.  aci-ordiriL'  to  their  ju«lLMn«'nl.  afti-r  full  state- 
ment a!»d  discussion      The  law  by  whieh  it  is  constituted,  passed  at 
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my  request,  provides  that  the  appropriations  of  the  office  shall  be  ex- 
pended on  lines  approved  by  this  committee. 

I  have  thus  in  frequent  consultation  with  me  a  group  of  thoroughly 
representative,  public-spirited  men,  personally  or  professionally  inter- 
ested in  the  various  lines  of  our  horticultural  and  agricultural  work, 
who  know  of  and  believe  in  our  undertakings  and  are  in  a  position  to 
test  our  results  themselves  in  a  practical  way,  and  to  influence  others 
to  test  them.  They  stand  also  as  advocates  of  the  work  with  the 
general  public,  whose  confidence  in  it  is  naturally  increased  by  the  fact 
that  it  has  in  advance  the  approval  of  their  representatives.  I  am 
often  indebted  to  this  advisory  committee  for  valuable  suggestions,  as 
well  as  for  hearty  support. 

I  am  also  about  to  propose  to  the  State  Farmers'  Institute — a 
very  active  and  influential  body  with  us — a  plan  for  individual  co- 
operation with  the  office,  not  in  the  making  of  experiments,  but  in 
the  practical  use  of  such  methods  of  economic  operation  as  I  have 
worked  out  to  the  limit  of  my  opportunity.  I  hope  in  this  way 
to  establish  volunteer  demonstration  stations  in  different  parts  of 
of  the  state,  from  which,  as  centers,  an  improved  practice  may  spread 
to  the  surrounding  communities. 

Another  subject  which  has  become  very  practical  with  us  in  recent 
years  is  that  of  the  legal  prevention  of  the  introduction  and  spread 
of  injurious  insects  in  our  territory.  We  are,  I  suppose,  practi- 
cally unanimous  with  respect  to  the  utility,  if  not  the  necessity, 
of  the  supervision  and  inspection  of  nurseries,  so  conducted  as  to 
minimize  the  danger  of  dissemination  of  insect  and  fungoas  pests 
by  way  of  the  trade  in  nursery  stock;  but  we  seem  not  to  be  equally 
unanimous  with  respect  to  the  supervision,  under  legal  authority, 
of  the  private  property  of  the  fruit  grower  and  the  farmer,  with  a 
view  to  the  early  detection  and  prompt  removal  of  conditions  threat- 
ening injury  to  the  property  of  others.  The  principle  involved 
seems  to  me,  however,  to  be  virtually  the  same  in  the  two  cases, 
what  difference  there  is  being  in  favor  of  the  nurseryman.  **Let 
the  buyer  beware,'*  is  a  maxim  of  the  common  law,  and  under  this 
one  might  reasonably  expect  the  purchaser  of  nursery  stock  to 
stand  the  consequences  of  his  own  ignorance  and  inattention.  He 
does  not  need  to  buy  a  particular  lot  of  stock  unless  he  chooses,  and 
having  chosen,  it  is  his  to  do  with  as  he  likes.  He  may  fumigate 
or  spray  or  destroy  it  if  he  finds  that  he  has  unwittingly  bought  an 
insect  infestation  with  his  trees;  but  the  owner  of  a  valuable  and 
well  cared  for  orchard,  free  from  infestation  of  any  kind  but  lying 
beside  another  so  infested  and  neglected  as  to  make  it  sure  that  his 
a 
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own  will  be  invaded  by  orchard  pests  to  his  serious  injury,  ia  power- 
less to  protect  himself  unless  he  may  invoke  the  aid  of  the  law.  He 
is  exposed  to  needless  loss  for  which  he  is  in  no  way  responsible, 
and  for  which  his  neighbor  ought  in  justice  to  be  held  to  account. 
Dangerously  infested  property  is  a  nuisance,  and  in  my  judgment 
should  be  universally  so  treated.  It  is  true,  as  often  said,  that  edu- 
cation and  enlightened  principle  are  in  the  long  run  a  better  reli- 
ance than  legal  compulsion,  but  the  two  are  not  at  all  incompatible, 
and  we  may  have  both  at  once..  We  do  not  find  that  laws  making 
forgerk'  or  theft  a  crime  weaken  the  moral  sentiment  of  the  commu- 
nity, but  quite  the  contrarj' ;  neither  will  the  passage  and  enforcement 
of  laws  making  the  maintenance  of  entomological  nuisances  a  mis- 
demeanor operate  to  diminish  the  interest  of  those  concerned  in  means 
of  detecting  and  measures  for  destroying  such  nuisances;  they  will 
greatly  increase  it  rather.  In  my  judgment,  our  San  Jose  scale 
laws  are  as  sound  in  principle  as  our  statutes  concerning  the  conta- 
gious diseases  of  stock,  and  I  am  of  the  opinion  that  ever>'  entomolo- 
gist should  seek  to  Imve  these  laws  strengthened  and  extended  to  all 
like  cases,  not  only  as  measurers  of  police  but  as  aids  to  economic 
education. 

I  cannot  brinj?  to  a  close  this  address — already  t<Mi  long,  I  fear-- 
without  congratulating  you  upon  the  fact  that  the  tH.'onomic  ento- 
mologist has  iMHMinu*  of  recent  years  in  a  gn»at  measure  a  guardian 
of  the  public's  h<»alth  as  well  as  a  prote<»t<)r  of  its  [iroperty,  and 
expressing  an  earnest  hope  that  all  of  us  favorably  situated  for  the 
purpcrse  may  lay  a  vigorous  hold  upon  thi*  problem  of  the  relations 
of  ins<M'ts  to  dis<*as(\  and  particularly,  just  now,  u\Hm  that  of  the 
house-Hy  p«»st — a  prul)lem  of  the  tirst  iniportaniv  which  is  far  from 
\mii\Z  solved.  Me<ii«*al  opinion  seems  to  be  coming  rapidly  to  the 
cimrlusjon  that  the  hou.sc-tly  is  far  more  dangerous  to  us  than  the 
m(»sciiiito,  nnd  it  is  <*<»rt«inly  at  pn»sent  much  more  diilieult  to  ctmtrol. 
Sonn»  rarefii!  stndi«'s  to  this  end.  eoutiiiued  thnui^rh  the  summer 
and  full  under  unusually  favoraltle  conditions,  by  a  group  of  as- 
sistants in  niy  otlii-r.  L'av«-  us  «inly  ni*jrativt»  n»sults.  nMlucin^  us  at 
last  to  the  reLMilar  rfiiKtval  nf  all  materials  in  which  Imuse-tlit^  can 
bnMMl  as  the  only  rtTci'tive  means  «if  abatinvr  this  nuisance;  and  we 
ffiuhd  llifs  brtMMlin^  in  dant'cnnis  numbers  in  a  irn»atiT  variety  of 
situations  than  we  had  before  supposed.  It  will  be  a  reproach  to 
ecniiotni*'  t>nt<>intiliiL'y  if  wr  (1<>  not  siniri  work  tins  prohleni  out  to  a 
finish,  and  no  s«T\i«»'  whii-h  w-  «;m  render  to  i»nr  kirul  will  be  inon* 
pr«»niptl\    appretiati'l  ••!    \\i**v*'  hiu'hl\    \alu«M| 

Mnt    the    whnlf   •iiuntry    terms    with    ini)M»rtaiit    unsolved    problems 
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in  our  field,  some  of  them,  indeed,  as  old  as  agriculture  in  America ; 
and  new  ones  seem  to  rise  faster  than  the  old  are  solved.  By  reason 
of  our  past  achievements,  the  country  is  coming  to  expect  more  and 
more  of  us,  and  is  yearly  more  willing  to  enlarge  our  opportunities 
and  support  our  undertakings.  Whoever  is  privileged  to  look  back, 
from  this  place,  on  the  work  which  this  Association  is  to  do  during 
the  coming  fifteen  years,  will  certainly  have  a  most  interesting  and 
inspiring  retrospect;  and,  speaking  in  the  spirit  of  this  season  of 
good-will  to  5^11,  I  wish  to  each  and  all  of  you  joy  in  your  work, 
and  a  large  and  important  share  in  the  investigations  and  achieve- 
ments of  this  coming  time. 


Afternoon  Session,  Monday,  December  28,  1908 

The  meeting  was  called  to  order  by  President  Forbes  at  1.20  p.  m. 
The  following  paper  was  presented : 

PEMPHIGUS  TESSELLATA  FITCH 
By  E^oiTH  M.  Patch,  Orono,  Me. 

The  life  cycle  for  comparatively  few  of  the  genus  Pemphigus  is 
known.  Because  the  egg  stage  has  not  been  found  for  many  of 
this  genus  a  tradition  has  sprung  up  that  the  true  sexes  and  egg 
stage  are  commonly  lacking  for  Pemphigus. 

For  several  years  the  common  Alder  Blight  has  attracted  me  for 
various  reasons,  and  has  held  my  curiosity  both  because  the  migrants 
from  the  alder  in  September  are  indistinguishable  from  the  migrant 
of  Pemphigus  acerifolii  Riley,  in  July,  and  because  there  seemed 
to  be  no  place  in  the  life  cycle  of  Pemphigus  tessellcUa  for  a  mi- 
gratory generation.  The  apparent  purposelessness  of  the  September 
migrants  from  the  alder  seemed  especially  strange. 

Perhaps  a  brief  statement  of  the  life  cycle  of  P.  iessellaia  upon 
the  alder  will  emphasize  this.  We  have  with  the  first  warm  days 
in  spring  the  hibernating  generation,  hardy,  little,  partly  grown 
forms,  coming  up  from  under  the  leaves  at  the  base  of  the  alder 
where  they  have  wintered,  and  establishing  themselves  at  the  alder 
tips  in  time  for  the  first  sap  of  the  season.  These,  when  mature, 
become  the  first  of  several  similar  successive  generations  of  apterous 
viviparous  forms.  The  last  of  these  apterous  viviparous  generations 
in  the  late  fall  give  birth  to  the  hibernating  young  which  completes 
an  apparently  sexless  cycle  for  this  species. 
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Early  in  September,  however,  migrants  leave  the  alder  in  great 
numbers  and  as  they  do  not  alight  upon  other  alders  seem  to  be  lost 
to  any  significance  for  the  species. 

Last  fall,  however,  these  migrants  were  present  in  such  countless 
numbers  alwut  the  Maine  Campus  that  it  was  possible  to  ascertain 
without  doubt  that  they  were  migrating  to  the  tninks  of  mapleA. — 
preferably  Acer  dasijcarpum  Ehrh.  and  an  ornamental  cut  leaved 
variety  of  that  spei'ies.  Alighting  upon  the  trunk  they  sought  crev- 
ices, gave  birth  to  minute  forms, —  true  apterous  male»  and  females. 
These  females  without  feeding  deposited  eggs  upon  the  bark. 

This  fact  explaiiuHl  apparently  not  only  the  function  of  the  mi- 
grants from  the  alder  but  the  n»s<»mblance  of  Pemphigus  tcnsellata 
and  1\  acerfolii.  for  there  s4M»ms  no  place  for  doubt  that  the  Pem- 
phigus conmum  ui>on  the  leaves  of  Aar  dasyrarpum  fn)m  early 
spring  to  mid-July  are  hatchcni  from  the  eggs  of  Pemphigus  tesseU 
lata  dejHwited  upon  the  maple  trunk. 

Additional  light  up<m  the  identity  of  these  two  spei*ies  may  i>erhap« 
be  found  in  a  collection  of  migrants  taken  on  alder  leaves  in  mid- 
July  at  the  time  I\  arerfolii  is  leaving  the  maple. 

There  is  no  need  for  taking  further  time  for  these  comments  here. 
But  as  this  siM»cii*s  has  been  of  exwH^iiing  great  inten»st  to  me  I  Imve 
brought  K|NM*imens  of: 

l^nnphigu^s  tfss^Uata  aptenms  viviparous  forms. 
l*rmphigus  tessiliata  migrants. 
P*  mphigiis  iesmUaia  bilM*nniting  young. 
Pt  mphigus  ttssdlata  males.  fenialt*s  an<l  t»ggs. 
I*e9nph(gus  aiirifolii  migrants. 

These  will  be  here  during  the  s<*sKion  and  ^*m\  be  seen  \\\  any  who 
wish. 


l*uK**ii>KNT  FnKHKs :     Tile  pa|H»r  is  now  ln't*t»re  ynu  for  discussi(»n. 

('.  L.  Maki.att:  Mr.  President,  I  nu\  sun*  wv  all  an*  very  much 
inti-n'sttMl  ill  this  paper  by  Miss  Patrh  Shf  has  done  a  very  cred- 
itai>lf  pifre  nf  wni'k  and  has  rh*ared  up  soini*  faets  in  the  life  history 
nf  t)iis  iiisrrt.  aiid  tlintwn  liirlit  nn  tlu'  ireiitTal  subjtM-t.  1  am  sure  I, 
f«»r  one.  frri  vrrv  iiiiirh  iiidfbted  to  \\vv  and  am  vi-ry  nnieh  inten*sted 
in  flu*  WMi'k  shf  lias  alrt>adv  piihlislitMl  1  wish  also  to  compliment 
h«  r  nn  thf  rharnt'ss  and  brrvity  with  which  shi'  f»rfsi'nttMl  her  papi*r. 
It    will  Im*  a  li-sNMii   to  nian>    ••!*  ns 

I*r«si.jr!it  KMrJMs  .  allrd  Kiisf  Vjif  INi-^idtiiT  Piriftnn  tn  tlie  ehair. 
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Chairman  Britton:  The  next  thing  on  the  program  is  the  dis- 
cussion of  the  presidential  address. 

Mr.  Washburn  :  Mr.  President,  I  think  it  admits  of  no  discussion 
whatever. 

President  Forbes  :  I  suspect,  if  the  discussion  is  limited  to  those 
who  heard  it  in  full,  that  it  will  be  very  brief  indeed. 

Mr.  Sherman  :  Mr.  Chairman,  I  would  like  to  hear  some  one  else 
make  some  comments.  One  point  which  struck  me  especially  was 
the  necessity  of  the  entomologist  making  sure  that  his  recommenda- 
tions are  not  only  published,  but  to  see  that  they  are  followed  in 
actual  practice  on  the  farm.  I  think  he  is  right  in  saying  we  lose 
the  most  important  part  of  our  work  if  we  let  it  go  at  publication  and 
do  not  make  certain  that  it  reaches  the  persons  who  need  it.  I  don't 
know  what  the  method  is  in  other  states,  or  even  in  Dr.  Forbes'  own 
state,  but  I  do  know  that  in  my  own  state,  and  all  the  other  states 
that  I  have  worked  in,  the  value  of  probably  nine  tenths  of  the  bul- 
letins sent  out  is  lost  because  they  are  not  so  distributed  as  to  reach  • 
those  who  need  them  most.  I  think  that  we  do  lose  more  than  half 
of  the  effectiveness  of  our  work  because  we  fail  to  put  it  out  in  such 
a  way  as  to  have  it  become  a  part  of  the  actual  practice  of  the  farmer. 

Mr.  Symons:  Mr.  President,  I  think  that  the  suggestion  by  Dr. 
Forbes,  of  entomologists  consulting  with  the  agriculturists  and  hor- 
ticulturists in  planning  out  future  work,  is  certainly  one  to  be 
commended  and  one  that  we  should  all  adopt  so  far  as  possible. 
There  is  no  doubt  that  many  of  our  lines  of  work  overlap.  Sugges- 
tions from  men  working  along  agricultural  lines  particularly  should 
certainly  be  very  gladly  received  by  the  entomologists. 

Mr.  Sanderson:  Mr.  President,  one  thing  that  struck  me  in  Dr. 
Forbes'  address  is  that  relating  to  the  production  of  plants  resistant 
to  insects,  by  selecting  those  individuals  which  had  survived  under  the 
unfavorable  conditions.  I  don't  know  whether  very  much  has  been 
-done  along  that  line  by  entomologists.  There  was  some  work  done 
with  cotton  and  other  crops,  and  there  has  been  considerable  done  by 
the  plant  pathologists.  I  also  heard  a  paper  at  Lansing,  Michigan, 
about  a  year  ago,  suggesting  the  production  of  resistant  plants  by 
selecting  individuals  which  have  come  from  fields  infected  with  va- 
rious diseases,  such  as  the  wheat  rust,  oat  smut,  potato  diseases,  etc. 
There  might  be  a  (|uestion  whether  this  is  a  field  for  agriculturists 
or  entomologists.  It  seems  to  me  that  it  is  a  place  for  team  work, 
and  I  think  we  want  to  get  more  of  that  in  tackling  the  fundamental 
problems  connected  with  insect  investigations.  It  is  of  fundamental 
importance  that  the  ajjriculturists,  entomologists  and  horticulturists 
should  all  work  together  to  develop  such  resistant  varieties. 
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Another  point  in  regard  to  giving  resultH  statistically,  seems  to  roe 
needs  emphasis,  although  we  are  all  tending  that  way.  With  prob- 
lems requiring  extended  investigations,  the  results  must  be  given  sta- 
tistically and  with  enough  fulbiess  to  demonstrate  the  results.  Other- 
wise, they  are  of  very  little  value  when  compared  in  different  sections 
of  country  and  under  different  conditions.  Every  important  inves- 
tigation that  is  made  seems  to  testify  to  the  necessity  of  such  records. 

Mr.  Hopkins:  Mr.  President,  I  regret  that  I  did  not  arrive  in  time 
to  hear  all  of  the  address,  but  I  want  to  emphasize  the  remarks  jiwt 
made  in  regard  to  it  and  in  regard  to  the  imi>ortance  of  making  ob- 
serA'ations  on  resistant  varieties  of  plants.  I  think  there  are  great 
possibilities  here.  It  is  one  of  our  projwts  in  the  investigation  of 
forest  insects.  I  have  urged  it  upon  the  Forest  Service,  and  it  has 
finally  been  taken  up.  It  is  a  thing  which  has  l>een  almost  entirely 
neglected,  especially  in  forestry  work  in  this  <M)untry.  As  an  exam- 
ple, in  nuiking  sales  of  timl>er  from  a  national  forest  contractors  are 
required  to  leave  a  certain  number  of  trees  to  the  acre  for  seed  trees, 
without  siM»cifying  what  kind  of  trees  shall  he  left.  Naturally,  the 
worthless  scrub  trees  are  left  to  produce  s<»ed.  From  what  we  know 
of  the  laws  governing  such  things,  we  can  prophesy  what  will  hap|)en 
if  this  method  is  c<mtinue(l.  I  wi.sh  to  call  especial  attenti<iii  to  the 
Black  Hills  National  Forest,  where  a  ver>'  large  per  cent  of  the  tim- 
l)er  has  be<*n  killed  by  bark  lM»eth»s.  In  that  resiTve  we  found  trees 
that  had  fsra|x*d  injury.  They  wen*  entirely  innnune,  apparently. 
It  may  havt*  b«M*n  an  a<*<*ident.  but  the  chanci»s  are  it  was  not.  These 
trf«*s  are  worth  thousands  of  dollars.  From  what  we  know  of  the 
prinriplfs  governing  .su<'h  things.  th4»se  tnM»s  shoubl  be  saveil,  and  the 
.mmmI  s|ii»uld  bt»  plant(*d.  in  order  to  build  up  a  more  resistant  race  of 
tHM's.  That  is  nature's  metho<|.  The  trees  more  resistant  have  been 
pt*rp<*tnat«*(l.  This  is  very  important.  It  should  be  considereil  by 
tlir  rntniiiolngists  }is  wt*ll  as  by  tbf  pbint  pathologists. 

.Mk.  Sr.\i.\iKKS:  Mr.  Chairiiiaii.  t»nr  <»f  thr  points  that  was  of  in- 
ti'ifst  tn  Hit*  wjis  in  n*bitii»n  tn  tin*  prot«'«'tion  of  one  nuin**«  property 
from  ilJM'asf  on  liis  nt'iirhbnr's  prnpt»rty.  I  havi*  not  l<N)ktMl  over  the 
laws  nf  till*  diffrii'iit  .stiitfs  with  this  particnhirly  in  mind,  and  I 
wniitbT  if  a  itjmmI  many  biws  an*  ntif  so  wnnlrd  to<lay  that  we  have, 
as  insptM-tnrs.  a  l'^«mm1  «lral  nf  puwfr  in  that  <linM'tioii  niori'  than  is 
♦•x«'n-isri|.  I  kn«»\v  tliat  is  tnii'  nf  tb«*  Iowa  law  It  permits  the  ento- 
fiinlii(rist  tn  riiti-r  iipnfi  ;iih1  ili'»»trny  ilisfasf«I  t H'fs  that  an*  dantiTcr- 
niis  t«»  his  fnijjlii»nrN,  aiiil  tliat  jMiwi-r  has  Jmm-ii  i'\«n'isi'il  in  nric  or  two 
oases.  Iiiif  th«'  L'!«Mtrst  il itfliii lt>  is  that  |»ul»li«-  npinjnn  lias  not  yet 
njnlh*!  th»'  [Miint  wlim-  it   uill  justify  any  f.xtiiisivi-  a«*tit»n  of  that 
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kind.  It  seems  as  if  public  opinion  will  have  to  be  raised  to  a  higher 
standard  before  the  power  that  at  present  exists  can  be  exercised 
so  as  to  have  any  widespread  influence.  There  is  a  tendency  in  that 
direction,  however.  I  was  gratified,  during  the  State  Horticultural 
Society  meeting  in  Iowa  a  month  ago,  at  the  appearance  of  a  paper 
that  I  had  not  heard  of  until  it  was  presented,  recommending  the 
embodying  into  Iowa  law  of  provisions  that  would  permit  of  this  very 
thing,  the  author  not  knowing  that  it  was  already  a  part  of  our  law 
which  was  not  enforced. 

President  Forbes:  Mr.  Chairman,  if  you  will  permit  me,  in  clos- 
ing this  discussion,  I  would  like  to  say  that  I  had  thought  of  includ- 
ing these  statements  among  those  in  the  address,  for  the  reason  that 
there  is  just  now  a  verj"  decided  pressure  upon  me,  as  state  entomolo- 
gist, in  that  part  of  the  state  devoted  to  commercial  horticulture, 
to  do  that  very  thing,  and  which,  in  my  state,  as  in  Iowa,  I  have  au- 
thority to  do  imder  the  law.  In  fact,  although  it  was  passed  as  a 
horticultural  measure,  our  present  San  Jos6  scale  law  is  a  very  gen- 
eral law,  and  the  attorney-general  tells  me  that  I  have  the  power  to 
go  into  a  man's  wheat  field  and  ascertain  whether  he  is  breeding 
Hessian  flies  that  are  liable  to  escape  to  his  neighbor's  field,  and,  if 
he  is,  I  can  prescribe  any  measures  I  think  necessary  under  the  cir- 
cumstances. 

I  think  very  likely  we  shall  find  that  we  have  more  power  than  we 
should  want  to  exercise,  unless  it  is  in  some  such  case  as  that  I  spoke 
of  in  Illinois,  where  the  great  mass  of  the  people  want  to  raise  fruit 
and  are  willing  to  do  what  is  necessary  to  that  end,  but  where,  here 
and  there,  a  man  abandons  the  care  of  his  orchard,  to  the  great  dan- 
ger of  every  one  in  the  vicinity. 

(President  Forbes  took  the  chair  again  at  this  point.) 

The  remainder  of  the  morning  session  was  devoted  to  business 
matters. 

President  Forbes:  Our  next  topic  is  **The  Economic  Status  of 
the  House-Fly,"  by  Mr.  Felt. 

THE  ECONOMIC  STATUS  OF  THE  HOUSE-FLY 

By  E.  P.  Felt.  Albany.  X.  Y. 

The  house-fly  is  such  a  common  insect  that  altogether  too  much  has 
been  taken  for  jrranted.  I'p  to  recently  it  has  been  considennl  sim- 
ply as  an  inevitable  nuisance.  Later  developments  have  shown  that 
this  insect  may  be  an  important  factor  in  the  dissemination  of  cer- 
tain diseases. 
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Typhoid  fever  is  one  of  the  nu>Ht  serious  ailments  to  which  man  it 
subject.  There  are  about  2r)0,(KM}  eases  of  this  disease  annually  in 
America,  about  35.000  proving  fatal.  Sixty  per  cent  of  the  deaths 
in  the  Franco-Prussian  War  and  30%  of  the  deaths  of  the  Boer  War 
were  caused  by  this  disease.  Positive  statements  have  been  made  to 
the  effect  that  the  house-fly  was  an  active  ag^'nt  in  the  dissemination 
of  this  disease,  while  certain  reputable  physicians  consider  this  charf^ 
unproved.  The  Spanish- American  War,  if  it  accomplished  nothing 
else,  called  attenticm  in  a  most  forcible  manner  to  the  part  flies  mi^t 
play  in  the  dissemination  of  typhoid  bacilli.  Dr.  M.  A.  Veeder  of 
Lyons,  writing;  in  1898.  was  very  strongly  of  the  opinion  that  the 
house-fly  was  largely  res|M)n8ible  for  the  dissemination  of  this  dis- 
ease in  camps.  Dr.  Walter  Reed,  writing  of  an  outbreak  near  Porto 
Principe  in  the  annual  report  of  the  War  Department,  states  that  the 
outbreak  **wa8  clearly  not  due  to  water  infection  but  was  transferred 
from  the  infected  stcN)ls  of  patients  to  the  fiNHl  by  means  of  flies, 
the  conditions  being  especially  favorable  for  this  manner  of  dissem- 
ination.'* Dr.  L.  ().  Howard,  writing  in  1899  on  the  fauna  of  human 
exen»ment.  quotes  from  Dr.  Vaughan.  a  member  of  the  army  typhoid 
commiKsion.  as  follows: 

27.  Files  iiiMloiibtedl.v  Herve<l  jih  fjirrlem  of  the  InfiM-tlon. 

My  nniMiiiH  fur  bell«*vliit;  that  f1h*M  were  iirtlv«»  in  the  (llMMMiiliiiitloii  of  ty- 
phoid iiiny  be  HttiUni  ah  foMowH: 

'  a.  F1I«*H  HWiiriiH'«l  over  liif«H't<>«l  re<*iil  iiiiitt«*r  in  the  pits  an<l  then  visUed 
and  fed  u|M>n  the  fiMNi  prepareil  for  the  xoldierK  at  the  nu^HM  tentH.  In  mmie 
lnHtanc*<*s  where  lime  had  r«'<*ently  Im*4mi  Hprlnkle«l  tiver  the  cont<nitM  of  tho 
pItH.   tlieM  uith  their  feet   whitene<l   with   lime  were  Keen   walking  over  the 

flMMl. 

b.  nttleerfi  whoKe  menH  tentn  were  prote<*teil  hy  meann  of  M-retnis  suffered 
pro|M>rtionately  1«i«m  fnim  typhoid  fever  than  did  tlioH4»  wlioiie  tents  w«*re 
not   Hii  prote«'teil. 

i\  Typhoid  fever  trradnally  diHap|>ear«><l  in  the  fall  of  1K98.  with  the  n|>- 
proarh  of  M»lil  weather,  and  the  «*<m}M><inent  dlHahlint;  of  the  tly. 

It  \h  |Mi>wil»l«*  for  the  tly  to  carry  the  ty|>lioid  harillns  in  two  ways.  In 
the  tlrst  place  fe<al  matter  (-ontainini;  the  typhoid  ^erin  may  adhere  to  tlie 
tly  and  Im>  m«*«-liani4*aliy  transfNirt*'*!.  In  tli«*  H«iiinil  place,  it  ix  fMNwIble  that 
the  typhoid  ha«ilin*«  may  In*  cnrritMl  In  the  diifcstlve  ortsaiiM  of  the  fly  ami 
may  l»e  de|i<>'*il*'<l  with  its  «'\crcmcnt. 

Dr  .Mice  llainiltnii  in  1!MK{.  stmlyinL'  the  |»;irt  pl.-iyi'd  by  the  housi*- 
i\\  in  a  rcrciit  «'pii|cini<*  of  typlioii]  fcvcr  in  ( 'liirjii:«».  whieli  eoultl  not 
Im-  c\p|jiinc«l  \\Iim||\  I.\  the  water  snppl.v.  u*fV  i*\i  tli«*  irnMiinis  of  ih)V- 
«Tf\  Mr  ii:nnran«-c  nf  the  inlial»ifaiits.  eapturcM  tlics  in  niniraiiitMl  priv- 
ies, iin  the  t'enees  nf  Napls.  nil  tlic  walls  .»!'  t\\.»  li'Mises  aiitl  in  the 
ronni  of  a  tvphnhl  patient  and  nsi-d  tlieni  tt»  inoculate  Is  tilU^N  fmm 
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five  of  which  the  typhoid  baciUus  was  isolated.  She  further  found 
that  many  discharges  from  typhoid  patients  were  left  exposed  in 
privies  or  yards,  and  concluded  that  flies  might  be  an  important  ad- 
junct in  the  dissemination  of  this  infection.  More  recently,  Dr. 
Daniel  D.  Jackson,  investigating  in  1907  the  pollution  of  New  York 
harbor,  found  that  by  far  the  greater  number  of  cases  occurred  within* 
a  few  blocks  of  the  water  front,  the  outbreak  being  most  severe  in 
the  immediate  vicinity  of  sewer  outlets.  He  gives  a  series  of  charts 
showing  an  almost  exact  coincidence  between  the  abundance  of  house- 
iiies  and  the  occurrence  of  tjT>hoid  fever  when  the  dates  are  set  back 
two  months  to  correspond  to  the  time  at  which  the  disease  was  con- 
tracted. The  bacilli  of  typhoid  fever  were  found  by  Ficker  in  the 
dejecta  of  house-flies  23  days  after  feeding,  while  Hamer  records  the 
presence  of  this  bacillus  in  flies  during  a  period  of  two  weeks.  Most 
significant  of  all,  it  should  be  noted  that  competent  physicians  in  po- 
sition to  make  extended  observations  upon  this  disease  and  the  meth- 
ods by  which  it  may  become  disseminated,  are  most  strongly  of  the 
opinion  that  under  certain  conditions  at  least,  the  fly  is  a  most  impor- 
tant factor.  Epidemics  spread  by-  flies,  according  to  Dr.  Veeder,  tend 
to  follow  the  directions  of  prevailing  warm  winds.  He  considers  flies 
the  chief  medium  of  conveyance  in  villages  and  camps  where  shallow, 
open  closets  are  used,  thus  affording  the  insects  free  access  to  in- 
fected material,  and  where  it  is  possible  to  eliminate  water  and  milk 
as  the  sources  of  infection.  Drs.  Sedgwick  and  Winslow,  wTiting  in 
1903,  state  that  **the  three  great  means  for  the  transmission  of  ty- 
phoid fever  are  fingers,  food  and  flies,''  the  authors  holding  the  last  to 
be  the  most  important. 

The  possibilities  of  transmitting  typhoid  fever  are  appalling  to 
the  layman  when  it  is  remembered  that  the  germs  of  this  disease 
may  be  in  the  system  several  weeks  before  diagnosis  is  possible, 
continue  in  numbers  six  to  eight  weeks  after  apparent  recovery,  and 
in  exceptional  cases  may  be  discharged  from  the  system  during  a 
period  of  several  years.  There  are  authentic  records  of  a  patient 
distributing  these  germs  for  seventeen  years  and  being  the  incipient 
cause  of  thirteen  cases  during  fourteen  years  of  that  period.  Fur- 
thermore, Dr.  M.  A.  Veeder  of  Lyons  cites  a  case  where  typhoid 
fever  was  perpetuated  from  year  to  year  in  a  locality,  ascribing  it  to 
a  physician  recommending  the  burial  of  all  typhoid  excreta  and  the 
execution  of  this  direction  by  a  favorite  nurse.  It  is  well  known 
that  soil  infected  by  these  germs  may  be  the  origin  of  new  cases,  and 
Dr.  Veeder  significantly  observes  that  the  annual  recurrence  of  ty- 
phoid fever  in  the  above  mentioned  locality  ceased  with  the  death 
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of  the  two  piirties  mentioned  above  and  a  change  in  the  methud  of 
disposing  of  typhoid  discharges. 

The  evidence  against  this  insect  may.  therefore,  be  summed  up 
briefly  as  follows :  Virulent  typhoid  bacilli  have  been  found  up<m  the 
legs  and  within  the  bodies  of  this  insect,  persisting  in  the  latter  case 
for  23  days.  A  number  of  serious  outbreaks  have  been  observed 
by  compt»tent  physicians,  where  infection  through  a  common  water 
or  fooil  supply  did  not  satisfactorily  explain  the  trouble.  This  pos- 
itive evidence,  while  not  establishing  beyond  all  question  the  culpa- 
bility of  the  tly,  is  further  supported  by  the  opinion  of  a  number  of 
reputable  physicians  who  have  had  extensive  exi>erience  with  out- 
breaks of  this  character. 

The  evidence  showing  that  flies  may  play  an  imfMirtant  part  in  the 
diffusion  of  <*holera  is,  according  to  Dr.  Nuttall,  absolutely  convinc- 
ing, lie  cites  ex|>erinients  showing  that  cholera  bacilli  may  be  found 
on  flies  in  large  numbers,  while  they  may  occur  in  the  dejecta  within 
17  hours  after  feeding  and  as  late  as  four  days.  Infected  flies  have 
been  given  access  to  milk  and  cliolera  cultures  made  therefrom. 

Typhoid  fever  and  cholera,  while  l>oth  s<»rious  infc(*tions,  are  by  no 
means  tht»  tmly  disea.s(»s  whirh  may  Im»  convey^nl  by  flies.  Certain 
forms  of  diarrh(pa  and  enteritis  are  undoubtedly  due  to  sp^n^ific 
germs,  and  then*  is  no  n'Hs<»ii  why  the  bacilli  causing  th«»se  infcftions 
may  not  hv  <'«rri«M|  «s  easily  and  in  the  same  way  as  those  responsible 
for  typhoi<l  feviT.  The  monthly  hullHin  of  the  N<»w  York  State  De- 
partment <»f  lltalth  for  0<-tobrr.  lOOS.  statt>s  that  during  1I»07  there 
wen*  in  New  York  state  'M.MO  deaths  of  infants  under  two  years  of 
aire.  U,2\'A  beinu'  due  to  diarrhiea  and  enti'iitis.  (*areful  in\estiga- 
ttirs.  it  is  stated,  have  phniMl  the  proportion  of  deatlis  lM»twe^>n  bot- 
tle-fe<l  and  breast-fed  babies  as  25  to  1.  Physicians  n»cognize  the 
necessity  of  pn»vidiiig  pnn*  niilk  for  youn^  4'hildren.  and  in  most  in- 
stane«»s  it  is  i-onipjiratively  «»asy  to  mm*  liow  tlies  nii^rbt  \h*  n^ponsible 
for  thi'  major  portion  of  thf  infeetions.  sine**  they  usually  <H»cur  in 
nunibfrs  about  stabh^s.  in  tlie  vieinity  of  milk  housi^.  in  the  neigh- 
borh<M»d  of  milk  stations,  on  milk  wair<»ns  and.  in  fact,  are  found 
in  L'n*at»*r  i»r  le.ss'  innnbers  whenever  milk  is  stored.  Martin  statet 
that  eat-h  siiiM'«'tMliiiir  vi'ar  rMiitiriiis  his  olisrrvation  of  180S  to  the  ef- 
f«-«t  that  thf  aniinat  »[»id»-niii-  nf  diarrlhea  and  typhoid  is  c<mnected 
witli  thf  ap|H;iran»t'  ''f  tin*  I'Miiininn  h«»use-tly.  wliile  Nash  in  Ths 
l.nutti,  n ids  n«>  !ii«»rt.dit\  fmiM  djiirrhuNi  jim«»nL'^  infants  at  South- 
end duriiiL'  July  ;ind  AulmisT  I'Hrj  this  ininuinity  Immuit  aiM^impanied 
h\  \\\v  ;i]irh'>t  .<.iii|'Iit.  ;il«N.  ii.f  ..|'  thf  hnnsfrly  Thi.s  instM-t  was 
ahinidimt    in   that    l«";ilit\    in  Si|»ti-iiilu'r  and  •••♦in'Mdrntally  «*pidemie 
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diarrhoea  developed.  Sandilands,  in  the  Journal  of  Hygiene  states 
that  the  great  majority  of  cases  of  diarrhoea  are  due  to  the  consump- 
tion of  infected  food,  and  suggests  that  the  seasonal  incidence  of 
diarrhoea  coincides  with,  and  results  from,  the  seasonal  prevalence  of 
flies.  Dr.  Jackson  records  several  epidemics  of  a  malignant  type 
of  dysentery  radiating  from  a  single  point  and  disappearing  entirely 
when  proper  disinfection  of  closets  was  enforced. 

The  evil  possibilities  of  the  fly  are  by  no  means  exhausted  in  the 
above  recital.  It  is  jvell  known  that  flies  feed  upon  sputum.  Ex- 
periments by  Lord  recorded  in  the  Boston  Medical  and  Surgical 
Journal  show  that  flies  may  ingest  tubercular  sputum  and  ex- 
crete tubercular  bacilli,  the  virulence  of  which  may  last  for  at 
'least  15  days.  He  considers  the  danger  of  human  infection  from 
this  source  to  lie  in  the  ingestion  of  fly  specks  on  food,  and  suggests 
that  during  the  fly  season  great  attention  should  be  paid  to  the  screen- 
ing of  rooms  and  hospital  wards  containing  patients  with  tubercu- 
losis and  laboratories  where  tubercular  material  is  examined. 

Nuttall  considers  that  the  evidence  previously  submitted  proves 
that  the  house-fly  may  carry  about  and  deposit  anthrax  bacilli,  though 
there  may  be  a  question  as  to  how  generally  flies  are  responsible  for 
the  dissemination  of  this  disease.  Parke  admits  the  possibilities  of 
flies  distributing,  in  addition  to  those  mentioned  above,  plague,  tra- 
choma, septicemia,  erysipelas  and  leprosy.  Furthermore,  there  are 
those  who  would  hold  flies  responsible  for  the  more  frequent  new  cases 
which  occur  in  a  zone  immediately  surrounding  the  smallpox  hos- 
pital and  which  may  be  due  either  to  the  wafting  out  of  infected 
particles  or  their  carriage  by  flies.  The  latter  is  considered  the  more 
probable.  Howe,  according  to  the  statement  of  Dr.  Howard,  has 
demonstrated  that  the  purulent  conjunctivitis  of  the  Egyptians  is 
spread  by  the  house-fly.  The  experiments  of  Grassi  show  that  the 
eggs  of  Taenia,  Trichocephalus  and  Oxyuris  pass  uninjured  through 
the  alimentary'  tract  of  flies. 

A  word  respecting  the  dissemination  of  flies  may  not  be  out  of  place 
in  this  connnection.  The  experiments  by  Dr.  L.  0.  Howard  several 
years  ago  illustrated  in  a  striking  manner  the  possibilities  of  reducing 
the  number  of  flies  by  giving  adequate  treatment  to  accumulations 
of  manure  in  the  vicinity.  This  is  very  satisfactory  so  far  as  reduc- 
ing the  annoyance  caused  by  flies  is  concerned.  There  is  a  phase  of 
this  question  which  has  apparently  received  little  consideration, 
namely,  the  conveyance  of  flies  by  vehicles  of  one  kind  or  another. 
It  only  requires  a  little  observation  to  convince  one's  self  that  the 
butcher  cart  of  the  countn'  is  a  very  efficient  carrier  of  flies,  pre- 
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sumabiy  receiving  accessions  and  leaving  individuals  at  almost  every 
stopping  place,  even  though  the  route  traversed  may  occupy  an 
entire  day.  Furthermore,  trolley  cars  and,  to  a  more  limited  extent, 
express  ears  earrj'ing  sacked  meat  or  other  supplies  attractive  to  fliea, 
may  become  imi)ortant  factors  in  the  conveyance  of  disease-bearing 
flies.  It  is  only  necessary'  for  these  carriers  to  load  where  conditions 
are  favorable  for  the  infection  of  flies  and  we  may  have  a  mysterious 
outbreak  at  some  distance  from  the  source  of  trouble. 

It  is  admitted  that  flies  are  comparatively  harmless  if  they  have  no 
chance  of  becoming  infected.  The  diflSculty  is  to  distinguish  be- 
tween the  harmless  individual  and  the  one  fairly  reeking  with  ty- 
phoid germs  or  some  other  undesirable  infection.  Dr.  Howard's 
exjieriments  have  shown  the  practicability  of  reducing  largely  the 
numbers  of  this  ubiquitous  pest,  while  medical  science  is  in  position 
to  instruct  respecting  the  care  of  all  infectious  material.  Coo|>era- 
tion  on  the  part  of  lM)th  with  general  supjmrt  from  laymen  through- 
out the  country  should  result  in  a  material  betterment  of  conditions. 


President  Forbes:     Any  discussion  of  this  paper! 

Mr.  Washbi'RN:  In  connection  with  Dr.  Felt's  paper.  I  should 
likt*  to  ask  if  any  one  has  deflnite  information  on  this  point.  Several 
years  ago.  after  the  Spanish  War,  the  statement  was  made.  I  think 
in  a  meeting  of  this  Ass4)eiation,  that  we  lost  by  Spanish  bullets  only 
250  men.  whf»n»«s  In-  th«»  agency  of  the  house-fly  we  lost  5.000.  Xow, 
I  don't  think  Dr.  Skinner  would  like  to  1m»  quotnl  here  on  that  sub- 
je«*t.  but  I  should  like  to  ask  whether  that  is  an  exaet  statement  or 
only  21  broad  i»stimate. 

Mr.  I^ritton  :  Mr.  Chairman.  I  nii>:ht  say  that  «ine  of  our  young 
members  was  a  soldier  in  I'anip  at  (*hiekamauga.  and  that  he  worked 
for  nie  two  or  three  years.  lie  tt»lls  me  that  the  sinks  there  were 
wholly  unprot4*eted  and  tliat  a  larire  proportion  of  the  soldiers  c«m- 
traeteil  typhoi<l  fev«»r.  and  that  no  prtM'autions  were  taken  to  pn>t#M*t 
them  fn»ni  the  Hies,  wliieh  fairly  swarnitMl  nver  thi*  exen*ment  and  later 
<»ver  tlh-  f«MKl  in  the  mess  tents,  until  some  of  the  authoritira  from 
Washinirton  wiiit  down  there.  After  tlint.  it  was  ehangt^K  of  course, 
lint  tliiit  siM-ms  like  an  ininecf*ss«ry  ni'L'l«*«'t  on  tlie  part  i»f  the  offi- 
eiaU  in  rluiriTf  of  the  ejinip.  The  mh-ii  wt-n*  tin-re.  and  they  hail 
nothinir  ti>  do  fx.-rpt  to  kfrp  th«*  «';iin|»  ;is  rh-jin  iis  p«»ssible,  and  it 
sffiiis  jilmost   hkf  rnniiniil  ii»'irliir»'fhi'  t**  havi*  allowed  sueh  a  eondi- 

tioii     Tm    .AJNt 

.Mk    \V\shum(\:     It  v»iiis  to  MM',  \i\  this  eonnertion.  that  the  en- 
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forcement  of  the  anti-spittinj?  ordinances  on  the  street  cars  and  in 
various  other  public  places  might  come  in  for  some  attention,  and 
if  flies  do  spread  disease  from  sputum,  as  they  probably  do,  it  is  sin- 
gular that  in  localities  where  spitting  on  the  sidewalk  is  more  prev- 
alent we  do  not  find  more  of  those  diseases  than  in  others  where  the 
laws  are  more  strictly  enforced. 

Mr.  Hunter:  Mr.  President,  I  don't  think  that  Dr.  Felt  exag- 
gerated the  importance  of  this  subject  at  all.  On  the  contrar\%  I 
am  inclined  to  think  that  he  went  to  the  other  extreme  in  minimiz- 
ing the  importance  of  the  house-fly  in  the  spread  of  diseases.  Re- 
cently, some  work  was  done  in  the  Hawaiian  Islands  by  Dr.  Cobb, 
not  with  the  house-fly,  but  with  an  insect  instrumental  in  the  dis- 
semination of  a  disease  of  the  sugar  cane.  The  results  of  his 
work  throw  a  great  deal  of  light  upon  general  matters  connected 
with  the  transmission  of  diseases  by  fliei^.  He  found  that  the  ex- 
creta of  a  Sarcophagid  fly  served '  as  a  perfect  cultural  media 
for  the  germs  passing  through  the  alimentarj'  canal.  Each  defeca- 
tion therefore  provides  a  medium  that  augments  greatly  the  chances 
of  the  spores  taking  hold  of  the  plant.  This  refers  to  an  entirely 
different  fly,  but  isn't  it  possible  that  in  the  case  of  the  house-fly 
something  very  similar  takes  place?  That  opens  up  an  entirely 
new  category  of  conditions  under  which  the  house-fly  may  trans- 
mit diseases.  Dr.  Felt,  I  think,  did  not  mention  one  case  of  the  trans- 
mission of  disease  by  flies,  brought  to  the  surface  recently  by  phy- 
sicians connected  with  the  British  Army  Corps  in  India.  In  India, 
in  Ceylon'  and  the  Philippine  Islands,  they  have  a  troublesome  dis- 
ea.se  called  yaws.  Dr.  Robertson,  of  the  British  service,  having  charge 
of  a  camp  in  the  regions  infected  with  yaws,  tried  the  experiment  of 
carrying  the  infection  by  meats  and  flies.  The  patients  were  in- 
structed from  time  to  time  to  anoint  their  sores  with  a  certain  prep- 
aration, but  during  the  course  of  this  experiment  to  do  nothing  of 
the  kind,  but  to  collect  all  the  house-flies  they  could,  and  they  collected 
200  specimens  of  the  house-fly,  which  were  put  into  distilled  water 
and  shaken  up.  A  dozen  flies  were  taken  from  the  water  in  the 
flask,  and  they  showed  the  specific  organism,  the  cause  of  the  dis- 
ease. The  connection  between  house-flies  and  tuberculosis  is  given 
entirely  too  little  attention.  A  great  deal  has  been  written  and  said 
respecting  flies  and  typhoid  fever,  but  it  occurs  to  me  that  when  the 
matter  is  gone  into  more  thoroughly,  we  shall  find  flies  much  more 
important  and  dangerous  in  the  transmission  of  tuberculosis. 

President  Forbes:  If  there  is  nothing  further  on  this  subject, 
we  will  take  next  the  paper  on  *' Notes  on  Cranberry  Pests."  by 
H.  J.  Franklin,  which  will  be  read  by  Mr.  II.  T.  Femald. 
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^rR.  Fernald:  a  word  of  explanation  is  perhaps  due  to  account 
for  my  presenting;:  this  paper.  The  work  on  this  subject  was  done 
in  Massachusetts  by  Dr.  Franklin  before  he  went  to  Minnesota,  and, 
through  the  kindness  of  Professor  Washburn,  it  has  been  sent  to  me, 
simply  because  I  represent  the  state  where  the  work  was  done. 


NOTES  ON  CRANBERRY  PESTS 
By  IlENBY  J.  (^SANKU.H,  SoiHt  Anthony  Park,  Minn. 

In  studying  the  life  histories  of  various  cranberry  bog  insects  on 
Cape  Cod  during  the  season  of  1907,  certain  interesting  points  were 
discovered  concerning  the  life  history  of  Peronca  mimita  (Robinson) 
which  do  not  appear  to  have  been  published.  This  insect  is  two- 
broixled  in  Massa(*husetts  and  three-brooded  in  New  Jersey.  The 
winter  brood,  of  moths  in  Massachusetts  are  slate  gray  in  color,  but 
the  summer  brmid  are  orange  red.  In  New  Jersey  also,  the  winter 
brood  is  slate  gray,  but  the  two  sununer  broiKls  are  lM)th  orange  red 
in  color. 

The  fact  that  the  spe<*ie«  is  dimorphie  in  the  adult  state  has  been 
long  reeognized.  and  Prof.  J.  H.  Smith  has  nn'ordtnl  (Farmers'  Bui. 
No.  178,  r.  S.  Dept.  Agric.  p.  18)  a  marked  dimorphism  on  the  part 
of  the  larvae.  Speaking  of  the  last  bnHxl  of  worms  in  New  Jersey 
he  says:  **KgL^  laid  by  these  moths'*  (those  of  the  last  summer 
l)r<MKli  **do  n<»t  hateh  until  in  August  or  even  early  Septeml>er,  and 
the  worms  that  e«»iiu»  out  of  them  grow  .slowly  as  compared  with  the 
earlier  bro<Hls.  Few  of  them  spin  up  more  than  a  single  sh<M>t.  and 
few  of  them  eat  into  any  luit  the  smallest  herri«»s.  They  also  tend  to 
become  reddish  in  eolt»r  and  even  striped,  so  that  at  one  time  they 
wen»  brjj.'ved  to  form  a  tlistiiiet  speeirs,  (les<'rilM*d  as  the  *n»d-8triped 
eranlM-rry  worm/  "  In  this  we  fin<l  a  ditVerenj'**  not  only  in  eolor,  but 
also  in  habit,  as  the  worms  of  tin*  othf*r  two  brotnls  art*  pale  yellow  in 
eolor  and  thosi*  of  at  least  one  of  thfsf  bnM»ds  usually  <lraw  together 
a  nuinbi-r  of  .slioots  in  a  sinu'le  well  and  rat  into  tht>  fruit  voraciously. 
In  .MassarhuM'tts  as  uill  as  in  New  Jfrsi-y  this  last  hnMMl  of  worms, 
\\lii«"h  latt-r  ehaiiL'fs  into  tht-  wintiT  l»n»od  of  nioths.  has  a  tendency 
to  **l)iM'nnM'  rt'd'liNli  ]in«l  i-vi-n  striptMl"  ',nu\  l'Piws  slowly  as  ettmpared 
with  till'  ratt-rpillars  of  tin*  ntlit-r  ImMiij.      In   M;issa«*hus»'tts.  however, 

this  hr 1  nf  \\..niis  is  tin-  ttiw  \\hi«li   is  «»t'tfn   \rry   injurious  to  the 

\in«s  .I'll!  tIh-  |i.  ri  h's  This  ilitT*'ri-n<«'  in  hal»it  bi-twern  Mas.(iachu- 
s.tt^  .r!!.l  N»u  .Ii  rsi\    In  ijiMjIttlrsN  «lin-  !••  tln*  t'iot  that  tlu»  eranberry 
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vines  are  not  in  the  same  condition  in  both  regions  during  the  time 
that  this  brood  of  worms  is  at  work. 

In  Massachusetts,  the  second  brood  of  worms  all  have  yellow  heads 
in  all  stages  of  their  development,  and  when  they  first  hatch  from 
the  egg  they  do  not  burrow  into  the  tissues  of  the  leaves  on  which 
they  feed,  but  they  leave  the  egg-shell  through  a  circular  exit-hole 
and  go  at  once  into  the  higher  portions  of  the  vines  and  commence 
to  spin  up  the  tips.  The  first  brood,  on  the  other  hand,  have  consid- 
erably darkened  heads  in  their  early  stages  and  may  readily  be  mis- 
taken for  young  larvae  of  the  Blackhead  Cranberry"  Worm  (Eudetnis 
vacciniafia).  Like  the  young  caterpillars  of  that  species  they  bore 
straight  into  the  tissues  of  the  leaves  on  which  they  hatch,  destroy- 
ing the  egg-shells  in  the  operation  and  leaving  a  pile  of  frass  over 
their  entrance  holes.  They  work  around  within  the  tissues  of  the 
leaves  for  some  time  before  they  leave  them  to  go  in  to  the  tips  of 
the  vines.  Some  of  the  worms  of  this  brood  continue  to  have  some- 
what darkened  heads  until  they  become  full  grown.  It  would  be, 
interesting  to  know  if  the  first  brood  of  the  worms  of  this  species 
in  New  Jersey  present  the  same  peculiarities  of  habit  and  appearance 
that  they  do  on  Cape  Cod  and  also  if  the  second  brood  agrees  with 
the  first  one  in  these  respects. 

A  comparison  of  the  pupation  habits  of  the  fire  worm  {Endemis 
vacciniana)  on  Cape  Cod  and  in  Wisconsin  is  interesting.  On  Cape 
Cod  the  worms  of  both  broods  of  this  species  go  down  out  of  the  vines 
on  to  the  surface  of  the  bog  to  pupate  on  the  sand  and  among  the 
fallen  leaves.  In  Wisconsin,  on  the  other  hand,  (Cf.  C.  B.  Harden- 
berg.  Bui.  No.  159  of  the  Wisconsin  Experiment  Station,  page  7), 
these  worms  usually  pupate  in  the  spun  up  tips  of  the  vines,  only 
a  small  percentage  passing  the  pupa  stage  on  the  surface  of  the  bog 
imder  the  vines.  The  bogs  of  Cape  Cod  are  as  a  rule  well  drained, 
while  those  of  Wisconsin  are  not,  and  it  is  probable  that  the  damp- 
ness of  the  bog  surfaces  in  Wisconsin  makes  them  unsuitable  locali- 
ties for  the  insect  to  pupate  in.  It  would  be  interesting  to  know, 
however,  if  this  difference  in  pupation  is  a  real  inherent  difference 
of  habit  or  a  difference  forced  upon  the  insect  by  the  surrounding 
conditions. 

It  was  found  to  be  a  common  thing,  on  the  strictly  dry  bogs  of 
Cape  Cod,  for  certain  undetermined  species  of  ants  to  collect  both 
yellow-headed  cranberry  worms  and  fruit  worms  in  large  numbers 
and  take  them  to  their  nests,  presumably  as  food.  I  several  times 
saw  as  many  as  fifty  such  worms,  all  at  one  time  and  within  a  radias 
of  twelve  feet,  being  dragged  along  by  these  ants,  the  ants  as  a  rule 
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working  singly.-  It  is  certainly  advisable  that  the  nests  of  these 
valuable  allies  of  man  shonkl  not  In*  disturbed  by  the  eranberry 
grower,  and  these  observations  suggest  the  possibility  of  developing* 
the  use  of  ants  as  a  means  of  combating  these  pests  on  dry  bogs,  either 
by  encouraging  the  siM*cies  aln»ady  present,  |>088ibly  by  the  use  of  ar- 
tificial ni»8ts,  or  if  possible,  by  the  intrcnluction  of  some  closely  allied 
but  more  prolific  spwies. 


pREsn>KNT  Forbes:     Any  discussion  of  this  pai>er? 

Mr.  R.  L.  Wkbstkr:  Mr.  Pri*sident,  I  was  very  much  interested 
in  the  remarks  on  the  cranl)erry  worm,  inasmuch  as  I  have  just  fin- 
ished some  experiments  on  its  life  history  in  Iowa,  where  the  insect 
is  a  fM'st  on  apph*  st(N*k  in  the  nursery.  In  wmthern  Iowa,  and  as  far 
north  as  Des  Moines,  this  8pc»4*i<*s  is  three-brooded,  and  there  wan 
no  indication  of  the  (iiffcrence  in  the  color,  cither  in  the  head  or  in 
the  general  color  of  the  larva*.  I  found  no  lar\'tt»  on  apple,  which  I 
could  call  red-striped,  in  any  scns4»  of  the  word.  The  three  broods, 
as  far  as  I  could  sec.  all  had  the  .same  appcaran(*<\ 

Karly  in  the  spring.  I  found  eggs  only  on  the  lower  part  of  the 
apple  tr<»«*s  in  the  nunwry.  They  S4'emcd  to  Im»  deposited  Iwfore  the 
leaves  had  eome  out  very  far  on  the  tre<»s,  all  on  the  lower  part  of 
the  tret»8,  perhaps  within  a  f<Mit  or  six  inchi»s  fnmi  the  gnmnd.  In 
this  way,  only  thi»  lower  liml)s  <»ii  the  tn^w  were  inf<»sted.  The  leaves 
higher  up  did  not  have  any  larva*  at  all.  Th«*  remaining  two  briNHlii 
depositcMl  egir<.  as  far  as  I  (*ould  dt*t«*rmine.  on  the  leavtw.  I  saw 
none  at  all  <»n  the  limbs,  as  in  the  ease  with  the  first  bn>od.  In 
tile  siM'nnd  jiiid  thin!  hnHwls  the  larva*  seennMl  t<»  1m»  f<*4Hling  all  over 
the  tn*es.  prineipally  in  the  tips  of  the  young  growing  leaves.  The 
first  and  siM*nnd  brtHids  of  moths  wen*  tli<*  orange  form,  and  the  last 
briMMl  tin*  shitt*  form  as  in  .\*ew  .JeiNey. 

I*^{^>^^^:NT  Fouhks:     AnythiuL'  further  on  this  suhje<*t  f 

.Mk.  llni'KiW:  Mr.  I*r<*sid<*iit.  I  think  the  mattt*r  has  <*onie  up 
bi'fori'  this  SiM*iff\  ln'f«»n*.  and  wliilr  \\v  an*  foiisiderin«j  the  matter 
of  n<iiin'in'latiir»'.  \\»*  »niglit  tn  srftli*  nu  tlif  usi*  nt*  tin*  terms  **broo«l" 
aiiti  **L'<*nfratiMn  "  Sninftinh's  it  is  niM-i*ssar\  tn  i-ft'rr  to  the  parti* 
•■niar  liriMiij         It  sn-iiis  tn  m«'  tliiTi"  «Mit:lit  \n  !»«•  a  riTtain  unifomiity. 

TKK-ihKNT  KoKiO'-:  Tin*  fMllnw iiii:  papiT  will  now  In*  pn*sented : 
"An    K\ani|»|f  ^t'    KMr»st    Insi-.-t    <'Mntrt«l   at    a    INntit."   by    Mr.   A.   I). 

A  l>  IlMrKiN'^:  Mr  I'risi.l.-nt.  I  <liil  nn?  i-xfuM-t  to  presf^nt  this 
|>a|M  r.    Imf.    nwinir    tn    the    I'ai-t    that    .1    latliiT   .striUint;   «*\ample    was 
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reported  recently,  I  took  these  extracts  from  manuscripts  already 
prepared  in  order  to  call  attention  to  the  fact  that  some  of  our  most 
-destructive  forest  insects  can  be  controlled  without  cost,  and  often 
at  a  profit. 

AN    EXAMPLE    OF    FOREST    INSECT    CONTROL    AT    A 

PROFIT 

By  A.  D.  Hopkins,  Washington,  D.  C, 

In  May,  1907,  Mr.  W.  D.  Edraonston,  a  forest  ranger,  detailed 
from  the  forest  service  to  the  Bureau  of  Entomology,  to  work  under 
our  instructions  in  the  location  of  evidences  of  beetle  infestation  in 
the  National  Forests  of  Colorado  and  adjoining  states,  reported  that 
the  pine  timber  was  dying  on  a  large  estate  not  far  from  Idaho 
Springs,  Colorado,  and  in  the  adjoining  Pikes  Peak  National  Forest. 
Mr.  Edmonston  was  then  instructed  to  make  more  detailed  examin- 
ations, after  which  he  reported  that  some  63,000  feet  of  standing 
timber  on  the  estate  was  infested  by  the  Black  Hills  beetle  and  that 
imless  the  ravages  were  checked  at  once  it  would  kill  the  timber  not 
only  on  this  estate,  but  that  on  the  adjoining  estates  and  National 
Forest.  The  o\nier  of  the  property  w^as  advised  by  the  Bureau  of 
Entomology  to  take  radical  action  according  to  a  special  recommen- 
dation and  detailed  instructions  relating  to  a  necessary  control  policy. 
No  action  was  taken,  however,  before  the  first  of  the  following  July, 
and  therefore  not  in  time  to  prevent  the  broods  of  beetles  from  swarm- 
ing from  the  infested  trees  and  extending  their  ravages.  In  De- 
cember, 1907,  Mr.  Edmonston  was  instructed  to  make  another  exam- 
ination of  the  timber,  when  he  found  that  his  prediction  was  being 
fulfilled,  and  that  instead  of  65,000  feet  of  timber  in  the  old  infes- 
tation, there  was  nearly  four  times  as  much  timber  involved  in  the 
new,  or  over  250,000  feet.  The  owner  was  again  notified  of  the  se- 
rious character  of  the  outbreak,  and  the  further  suggestion  made 
that  if  the  logs  from  the  infested  trees  were  converted  into  lumber 
and  the  slabs  burned  before  May,  1908,  it  would  result  in  the  pro- 
tection of  the  remaining  living  timber.  Immediate  steps  were  then 
taken  by  the  owners  to  carry  out  the  original  recommendations.  Mr. 
Edmonston  gave  instructions  to  the  manager  of  the  estate  in  locating 
and  marking  the  infested  trees  and  in  the  essential  features  in  the 
methods  of  utilization  to  destroy  the  necessary  number  of  beetles.  He 
also  marked  the  infested  timber  on  an  adjoining  estate  and  on  the 
National  Forest.  Five  months  later,  in  May.  1908.  ^Ir.  Edmonston 
reported  that  the  larger  chimps  of  infested  trees  on  the  estate  had 
been   converted    into   lumber   and   the   slabs   burned,    and   that   the 
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marked  trees  on  the  Hdjoiniiig  instate  and  National  Fore8t  had  lieen 
cut  and  Imrked.  In  November,  1908,  Mr.  Edmonston  was  inst meted 
to  make  another  iuHpeetion  of  the  forest  on  the  estate  and  surround- 
ing area,  and  on  December  1  he  reported:  ** Nothing  could  be  more 
satisfactory  than  the  results  obtained  by  the  cutting  of  the  infested 
timber  on  the  estate.  Your  reeommendatiouM  and  instructions  sub- 
mitted to  the  owner,  and  carefully  followed  by  the  manager  of  the 
estate,  have  clearly  demonstrated  that  insect  infestati(m  can  lie  eon- 
trolled  and  at  no  expense  to  the  owner  of  the  tinil)er  involved,  in  fact 
a  very  satisfactory  price  was  realize<l.  n*sulting  in  a  net  pmfit,  I 
undei*stand,  of  $5  per  thousand  f«M»t.  Imanl  measure,  on  the  240,UOO 
feet  cut.  This,  of  course*,  doi*s  not  include  the  profit  of  the  milling 
opi'rations.  ))ut  for  the  logs  sold  at  the  mill,  after  dcnlucting  the  ex- 
penses of  cutting  and  logging.  The  sawmill  was  owned  and  operated 
by  an  Idaho  Springs  firm,  and  the  manufactnreil  article  sold  in  that 
town.  I  sprnt  six  days  on  th«»  estate.  November  18th  to  2M.  After 
a  ver>'  thorough  examination  of  the  timluM*.  I  found  only  three  in- 
f«*ste<l  tn'i's,  isohited  individuals,  and  over  a  mile  fmm  where  the 
large  rlunips  of  infested  trees  were  eut.  With  the  exception  of  thoiie 
thn»e  trei»s.  there  is  no  new  inf(*station  on  the  estate.  I  also  exam- 
ined the  adjoining  lands,  but  no  new  infestatiim  was  o))served.  The 
infested  trees  whieh  I  marked  in  Deeember.  l!K)7.  had  all  In^en  cut 
and  barkt>d.  On  the  Pike  National  Forest.  <*ontiguous  to  the  first 
mentiuiitMl  estate,  when>  you  will  remember  I  marked  wmie  clumps 
of  infested  triM's.  no  new  inft^station  was  found.  nt)t  one'trin*.  I 
f(»un<i  that  all  the  infested  trees  had  been  4'Ut  ami  barkcil.  Ranger 
Kelso  had  ebiit'L'e  of  this  work,  and  it  has  been  (juite  thonnighly 
doiH*. '* 

Tliis  most  irratifyiiig  result  denionstrateil  two  im{>ortant  things: 
oin',  that  a  quite  extensive  outbreak  by  oiir  «if  the  Dendroctonus  bee- 
tli'N  invnlvinir  niorr  tliiin  1.0<m»  trers  eaii  bi*  (•(iiitrojlfd  without  ex|>enNe, 
and  tvcri  at  a  prt>tit.  wiii'Mt-Vfi*  the  eonditions  are  favorable  for  the 
Mt ill/at imi  nf  tlie  iiifcstfd  tiiiibt'i';  the  other,  tliat  the  <»ssential  de* 
taiU  i»f  tin-  rfi»iiinii*nilatiiiiis  and  «'\|n'ri  advii-e  baseil  «in  the  results 
nf  si-irr>iitir  rfsi-arib  ran  be  sii«-i-rNsfidlv  applied  by  a  manager  of 
a    pnxali'    fiM'rst    ;ind    tlii-    raiiL'»r*»   "f   iiatumal   and    state    fori^sts.      It 

al.sM    irnh'-attN    (|iiit iir|iisivt|y    that    the    w  idfspri-ad    ilepredations 

ill   Tlif   UIa«'k    III  IN   Kiir.Ni    |{«sitv iiM   ha\f  hrm  pn*vei]te<I   with 

\.r\  !tifl«-  «\|>«!j^«  Ti.  tin-  i.'i»\triiiiitiii  it*  till-  iiiatlrr  had  reeeivod 
|.r"iii|«t  ;it!»!iT!i«n  tn  l!»«»l  uh.ri  th»  fii-nt  mvr>t iL'atiniis  wiTi*  ina<le  and 
«  N^i'it  ..il!\  Oh  HiMiM'  f  •ri.mrrM  iid;i!  i't!jN  »iil«Miif  tiij  Hut.  tlirouch  the 
l.p  i.  "t*  p  ilfli'-  appit -iat  mil  «.f  Mii-   mip»«rlanr«-  i.|'  ilif  jiroldi'in  at  the 
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time,  and  the  lack  of  suflfieient  authority  and  funds  later,  it  was  al- 
lowed to  extend  beyond  practical  control  and  in  consequence  a  large 
part  of  the  timber  of  the  entire  National  Forest  has  been  killed.  There 
were  then  no  forcible  examples  of  the  practical  value  of  such  recom- 
mendations based  on  scientific  research  and  no  other  argument  was 
effective  in  arousing  public  interest  in  the  threatening  character  of 
the  outbreak  or  confidence  in  scientific  advice  or  methods  or  control. 
Now  we  have  several  examples  demonstrating  the  practicability  of 
forest  insect  control  in  America  which  should  lead  to  confidence  in  the 
results  of  research  as  a  basis  for  success  in  practical  application. 


President  Forbes  :    Remarks  on  this  paper  are  now  in  order. 

Mr.  Washburn:  What  is  the  annual  loss  from  />.  ponderoscef 

Mr.  Hopkins:  About  a  billion  feet  has  been  killed  in  the  Black 
Hills  National  Forest  and  at  least  10%  of  the  matured  timber  in  the 
southern  half  of  the  Rocky  Mountain  region  within  recent  years. 

President  Forbes:  The  Association  may  perhaps  be  interested 
to  know  the  results  of  some  forestry  insect  work  that  we  have  done 
this. last  season  in  Illinois.  Our  situation  is  a  little  peculiar  there 
in  that  respect.  Although  state  entomologist,  I  am  also  charged 
by  the  state  law  with  the  natural  history  survey  of  the  state,  which 
is  directed  primarily  to  economic  and .  educational  ends,  and  among 
the  enterprises  which  we  have  lately  taken  up  under  the  impulse  of 
this  conservation  movement,  which  has  led  to  consultations  of  gover- 
nors, experiment  station  workers  and  others,  has  been  a  forestry 
survey  of  the  ** Prairie  State.'*  We  are  not  supposed  to  have  any 
forests  in  Illinois,  but,  nevertheless,  we  have  enough  there  to  make  it 
worth  while  to  take  care  of  them  and  to  increase  the  supply  of  local 
timber. 

Arrangements  were  made  for  one  of  the  United  States  forest  rang- 
ers to  go  into  one  of  our  tracts,  and  he  made  a  careful  expert  exam- 
ination of  them,  at  an  expense  which  was  shared  by  the  natural  history 
survey  of  the  state  and  the  forest  service.  One  of  our  own  force, 
who  had  special  training  in  this  line,  went  with  this  ranger.  When 
the  reports  came  in,  it  was  found  that  the  insect  problem  was  really 
the  most  serious  of  the  whole  situation,  and  that  as  many  as  ninety 
per  cent,  in  some  cases,  of  the  forest  trees  standing  on  these  se- 
lected areas  were  infested  by  borers  to  such  an  extent  as  to  make 
them  practically  worthless,  because  following  the  insect  infestation, 
came  invasions  by  fungi  and  internal  tree  rots  and  the  like,  which 
rendered  the  timber  very  short  lived.     I  think  that  any  of  us  who 
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work  in  the  field  will  find  that  insect  infestation  will  be  one  of  the 
great  problems  we  shall  have  to  deal  with  in  order  to  accomplish 
anything  either  toward  the  deveh>pinent  or  maintenance  of  existing 
forests.  It  was  a  great  surprise  to  all  of  lis.  It  was  found  that  as 
the  forest  lands  were  lieing  cleared  of  the  remnants  of  the  forest  oper- 
ations by  timber  cutting,  the  insects  were  obliged  to  confine  their 
operations  to  the  eoiistantly  decreasing  area  of  trees,  and  these  dep- 
redations upon  the  smaller  areas  l>ecame  so  grc>at  that  insects  which 
originally  infested  a  considerable  extent  of  territory  were  gradually 
being  herded  into  smaller  areas,  to  such  an  extent  that  it  began  to 
look  as  though  there  was  uothing  thert»  but  bugs. 

A.  I).  Hopkins:  Mr.  President.  I  want  to  thank  you  sincerely  for 
this  talk  on  the  forest  insects.  This  is,  I  believe,  practically  the  first 
time  any  oik*  has  supported  the  idea  that  fon*st  inw*cts  are  really 
important ;  it  is  iixrst  gratifying.  Kvidence  is  piling  up  that  insects 
arc  causing  more  aetual  financial  loss,  to  nierchautable  timlHT.  than 
is  being  eaused  by  for«*st  fires  to  the  same  cla.ss  of  timlxT.  I  am  will- 
ing to  stak(>  my  reputation  that  this  is  true,  so  far  as  affecting  ma- 
tured timlier  is  roneerned,  not  the  reproduction.  Of  course,  then^ 
is  no  way  to  lie  positive  as  to  eash  value,  l)ecause  we  have  many  coni- 
plieations  to  figure  on.  but  every  evideiie«»  imlieates  that  the  annual 
loss  by  inserts  to  fin-ests  in  the  l'nite<l  States  exeei^ls  a  hundred  miU 
lion  dollars  in  valiu*.  Insects  make  no  show  likt*  the  smoke  coming 
fnmi  the  fire.  thf»ui;h  tliey  are  quietly  working  away  on  the  matunnl 
timber  and  eausiiig  a  litth*  injury  ev«*ry  year,  so  that  in  the  (*ourse 
of  a  peritnl  of  vt^irN  there  is  an  aecnmiilation  of  injury  not  stM*ii  until 
the  timlier  is  sawed  U)).  and  then  tlie  real  l<»ss  is  apparent.  Of 
coiii-sr.  ill  tlie  Wt'st  s«|uari'  iiiih's  of  timber  are  often  kiUed  by  iiiMvts 
within  oiir  or  two  y«*arN.  \Vr  liopi*  tinit  forrst  inserts  will  before  long 
reei'ivr  ihfir  »hii*  >liJirf  ot'  attention. 

Mh  Hhi  nkk:  .Mr.  I*nsiil»-nt.  I  want  ti»  add  t«i  what  Dr.  Hopkins 
has  said  with  rft'i-rfn«f  to  th«*  drstnietion  t>\'  mature  timlN*r.  sin«i» 
1  s|Miit  roiisnlrraMf  tinit*  ^'Vi-ral  Vfars  ago  in  invest iuatinu  the  de- 
stru«ii«»n  ot'  tm-.s.  nti  tii-i-  riaiins  in  thf  Wrst.  1  found,  in  Qiost 
eas.s.  that  lh«*  tailurf  !•»  Iia\f  thi-  pr«»|M'r  !MiMil».-r  ot'  trers  at  the  en4l 
ot"  til*-  jMriMil  w.jN  iln.'  iritinly  t«.  th*-  wurl*  •»!'  nis.ftN  l*ro)»at;atioii  of 
t'lipsl  ti»«s  In  l.iri!' I>  \u'\t\  in  rlii-.k  h\  ins.-.iH  .it'  various  kinds; 
th«»N.-   tliiil    W'lrlx   '-n   Nrijiill   tr..^       |    Im-.mih.-    mt.  r.-Ntnl    in   the   insei'ts 

th;il    vN.-n-  ;iM.i'-k  :iij   ;■  i-iMMj'  lft«-»  .if   tin-  l.n f  Ntij.lvniL'  this  pn»bleni 

of  :|i.  tp'-  .'l.i.iii  ?is.  .■;  ;..  sTs  I  |i;i\.-  -.*  .W  .-..ni  .rni»-«I  to  liold  that 
I'-'.r-.  •»*  .1' •!  Ii.i'.«  '  ••*  ■•■!  wli'i-'A.!  I  J.,  n  ili-  !'..«. -sts.  th.-t!  innneust* 
itiji!'"'N  "i"   \..Mr.j   ••••■N  ;i!.-   ;itmiMll\    JH-itiL'  .|'-»t  ri«\  r«l    l»v    iriMTts  of 
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various  kinds,  not  only  by  species  that  defoliate  trees,  but  those 
that  work  in  the  trunk  and  by  insects  that  devour  the  seeds.  I  have 
been  trying  to  persuade  our  forestry  school  at  the  University  of  Ne- 
braska that  the  study  of  insects,  in  their  relation  to  forestry,  was 
one  of  the  most  important  features  they  had  at  the  school.  I  can 
agree  with  Dr.  Hopkins  that  the  insects  are  far  more  important  in 
destroying  our  forests  than  fires.     ' 

I  have  made  observations  also  in  relation  to  the  wiping  out  of 
Dendroctonus  in  various  parts  of  the  Rocky  Mountain  region.  One 
instance  in  mind  is  an  estate  of  pretty  nearly  100,000  acres  in  the 
southern  part  of  Colorado,  where  the  cleaning  out  of  about  eighteen 
hundred  trees  according  to  the  directions  of  Dr.  Hopkins  prevented 
the  spread  of  Dendroctonus  on  the  estate.  I  visited  the  estate  two 
successive  years,  and  found  that  the  insect,  while  not  exterminated, 
had  been  so  thoroughly  cleaned  out,  that  the  birds  were  able  to  take 
care  of  the  remainder.  I  found  four  trees  in  a  portion  of  the  estate 
that  were  not  taken  out  at  the  time  the  general  clean-up  was  made. 
The  birds  had  found  those  trees  and  cleaned  them  to  such  an  extent 
that  it  was  almost  impossible  to  find  specimens  for  the  cabinet. 

A  Member:  Mr.  President,  I  would  like  to  ask  Dr.  Hopkins 
whether  our  forest  insects  are  confined  more  to  the  evergreens  than 
to  the  hard  wood  growth. 

Mr.  Hopkins:  The  damage  is  far  more  conspicuous  in  the  coni- 
fers, but  I  believe,  in  taking  the  average,  that  the  hard  woods  will 
show  an  equal,  if  not  a  greater,  loss.  Chestnut  timber,  especially 
throughout  the  eastern  United  States,  is  damaged  from  twenty-five 
to  fifty  per  cent,  in  the  aggregate.  Matured  oaks,  red  and  white,  are 
injured  by  timber  worms  and  their  value  greatly  reduced.  Nearly 
all  the  hard  woods  suffer  more  or  less,  and  the  product  is  reduced 
in  value  by  work  that  is  not  conspicuous;  but  in  the  conifers,  where 
Dendroctonus  beetles  attack  the  trees,  it  is  conspicuous. 

Mr.  Cooley:  Mr.  President,  I  would  like  to  add  that  a  large  per 
cent  of  the  seeds  of  forest  trees  are  destroyed  annually  in  Montana 
by  an  insect  resembling  the  larva  of  the  codling  moth.  In  some  cases 
over  ninety  per  cent  are  destroyed.  I  have  had  this  matter  under 
observation  for  several  years. 

Mr.  Hopkins:  I  am  very  glad  to  learn  that  you  are  studying 
that  insect.  It  is  specially  destructive  to  the  seeds  of  Finns  ponde- 
rosa.     I  do  not  know  that  the  species  has  been  positively  identified. 

President  Forbes:  The  next  paper  will  be  ** Notes  on  Ewpoasca 
mali  LeB.,'*  bv  Mr.  F.  L.  Washburn. 
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NOTES  ON  EMPOASCA  MALI  LE  B. 

By  F.  L.  Washburn,  8t.  Anthony  Park,  Minn, 

The  following  observations  resulting  from  two  years'  work  with 
the  above  named  insect,  illustrate,  it  is  believed,  some  hitherto  un- 
known facts  in  connection  with  its  life  history.  These  points  are  best 
discussed  under  separate  headings,  namely:  1.  The  Fall-Laid  Egg; 
2.  Oviposition  during  the  Summer  Months;  3.  Food  Plants;  4.  Dif- 
ferent Stages  and  Number  of  Broods;  5.  Economic  Suggestions. 

1.  The  Fall-Laid  Egg:  The  finding  of  egg  blisters  on  young  ap- 
ple trees  in  1907  was  reported  before  this  Association  at  the  last  an- 
nual meeting,  and*  pictures  of  the  blisters  exhibited.  That  paper, 
with  illustrations,  was  published  in  Vol.  1,  No.  2,  of  the  Journal  op 
Economic  Entomology.  The  blisters  shown  in  that  article  measured 
about  .75  mm.  long  by  .4  mm.  broad,  and  the  fact  that  Empoasca 
was  reared  from  them  authorizes  the  statement  that  they  belonged  to 
this  species.  These  blisters  were  found  upon  the  apple.  Certain  egg 
blisters  on  the  small  branches  of  the  elm,  similarly  located  with  re- 
spect to  the  new  growth  of  the  elin,  were  found  this  year  by  Doctor 
Franklin,  and  they  appear  to  be  the  same  as  the  blisters  found  upon 
the  apple.  We  were  able  to  discover  no  difference  between  these  and 
the  apple  blisters,  the  measurements  were  the  same,  and  they  were 
the  same  in  general  appearance.  The  contained  eggs  w^ere  like  those 
contained  in  the  blisters  on  the  apple.  It  seems  possible  that  these 
are  also  blisters  of  E.  mali,  or  perhaps  some  very  closely  allied  form. 
The  fact  that  the  elm  and  the  apple  are  not  closely  related  may  not 
be  taken  as  evidence  against  this,  for  it  is  quite  possible  that  the  char- 
acter of  the  bark  which  the  tree  bears  on  its  small  branches  may  have 
a  more  important  bearing'  upon  this  matter  than  does  the  relationship 
of  the  species.  The  egg  contained  in  the  blister  upon  the  apple  is 
about  as  long  as  the  blister  itself,  hyaline  and  semi-opaque.  It  is 
covered  by  the  epidermis  and  the  corky  portion  of  the  bark,  and  only 
a  thin  layer  of  cortical  parenchyma.  The  eggs  are  much  narrower 
than  their  blister-like  envelope,  measuring  only  .2  ram.  in  their  great- 
est width.  In  cross  section  they  are  nearly  circular,  slightly  curved 
from  end  to  end,  and  round  at  the  points.     Further,  they  are  of  about 


Explanation  of  Plate  2:  Figs.  1,  2,  3,  4  and  5  represent  five  successive 
stages  of  the  nymph;  Fig.  6,  the  adult  leaf  hopper;  Fig.  7,  the  newly  hatched 
nymph  (summer)  issuing  from  petiole  of  clover.  The  central  figure  illus- 
trates the  appearance  of  the  terminal  portion  of  an  apple  twig  upon  which 
this  leaf  hopper  is  working.  (Reprint  from  12th  Rept.,  State  Ent.,  Minn. 
1908.) 
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equal  width  throughout  their  length.  The  shell,  as  one  would  nat- 
urally expect,  is  very  delicate,  and  the  egg  is  dissected  out  of  the  bark 
with  difficulty. 

These  eggs,  when  first  examined,  were  filled  with  a  semi-transpar- 
ent liquid  material,  which  was  broken  up  somewhat  into  small  globules. 
When  collected  and  examined  later,  on  November  2d,  many  of  them 
were  still  in  this  condition,  and  many  were  somewhat  cloudy  within, 
in  spots,  and  in  some  the  young  nymph,  though  still  very  small,  could 
be  seen  to  have  already  taken  form.  At  that  time  these  nymphs  were 
white  in  color,  and  occupied  only  a  very  small  part  of  the  interior  of 
the  egg.     They  could  be  seen  to  move  very  slightly  now  and  then. 

We  have  been  unable  to  find  fall-laid  eggs  in  any  herbaceous 
plants,  though  many  such  which  were  swarming  with  Empoasca  dur- 
ing the  summer,  were  most  carefully  examined  in  the  fall.  It  is 
believed  from  the  following  observations  that  in  Minnesota  these  fall 
-eggs  are  laid  from  the  middle  to  the  latter  part  of  September.  Egg 
pockets  (measurements  of  which  correspond  exactly  to  those  on  nurs- 
ery stock  from  which  E.  mali  was  reared)  were  first  found  in  abun- 
dance September  23  upon  the  smaller  branches  of  apple  trees  in  an 
orchard  6ight  years  old,  located  next  to  an  alfalfa  field  which  was 
very  heavily  infested  with  E.  mali  during  the  summer.  Each  pocket 
or  blister  contained  a  single  egg,  apparently  fresh.  At  that  date 
the  hoppers  were  less  abundant  in  this  alfalfa  field  than  they  had  been, 
and  had  been  growing  markedly  less  throughout  the  latter  half  of 
September.  This  field  was  swept  with  a  collecting  net  as  late  as  No- 
vember 4,  and  at  no  time  was  E.  mali  found  in  abundance,  only  a  few 
specimens  being  taken  at  a  sweeping.  This  is  to  be  regarded  as  evi- 
dence that  it  does  not  winter  in  the  adult  or  any  other  but  the  egg 
stage,  since  none  were  found  November  4. 

The  above-mentioned  blisters,  containing  fall-laid  eggs,  were  found 
throughout  the  orchard  referred  to,  but  were  apparently  most  numer- 
ous on  the  side  adjoining  the  alfalfa  field.  They  were  most  plentiful 
on  the  second  and  third  years'  growth  from  the  present,  according 
to  Doctor  Franklin's  report,  though  he  found  them  occasionally  on 
the  growth  next  to  the  present  year's  growth,  and  they  were  often 
found  to  be  rather  numerous  on  the  fifth  year's  growth  from  the 
present.  Only  one  egg  blister  which  appeared  to  be  that  of  E.  mali 
was  found  on  last  season's  growth.  Distance  from  the  ground  does 
not  appear  to  have  the  influence  on  the  position  of  the  egg  blister 
which  one  might  expect.  To  be  sure,  they  seem  to  be  more  abundant 
on  the  lower  branches,  but  the  upper  branches  also  seem  to  have  a  con- 
siderable supply:  for  instance,  different  heights  were  examined,  and 
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blisters  were  found  as  high  as  seventeen  feet  and  three  inches  from 
the  ground.  Two  branches  over  twenty  feet  high  were  examined,  bot 
no  blisters  were  found  thereon.  It  seenw  probable  that  adolta  ehooae 
for  fall  laying  those  portions  of  the  tree  where  blisters  are  found  ta 
be  most  numerous  because  those  portions  are  in  the  eonditioD  beat 
suited  to  protect  the  eggs  and  at  the  same  time  tender  enou^  to  make 
ovipositing  easy.  The  newest  growth  is  not  chosen,  possibly  either 
because  its  bark  is  not  dense  enonf^  to  aflFord  satisfactory  protec- 
tion from  winter  weather,  or  because  its  more  rapid  growth  might 
crush  the  eggs.  It  may  be  said  here  that  after  the  emergence  of  the 
njrmph  the  hole  which  affords  it  exit  narrows  to  a  barely  discernible 
horizontal  slit. 

2.  Oviposition  During  the  Summer  Months:  The  petiole  of  ap* 
pie  and  the  petiole  of  clover  have  been  found  to  be  used  for  egg-lay- 
ing during  the  summer.  Apparently  the  egg  is  placed  longitudinally 
in  about  the  <^uter  of  the  petiole.  Fig.  7  on  the  colored  plate  shows, 
a  nymph  emerging  from  petiole  of  clover,  as  observed  by  us  this  year. 

Since  this  innect  swarms  in  all  stages  during  the  summer  on  a. 
large  variety  of  herbaceous  plants,  it  seems  fair  to  conclude  that  many 
such  plantK  harbor  summer  eggs.  Dahlias  examined  September  30 
had  adults  and  nymphs  upon  stem  and  petiole,  and  the  minute  slit* 
like  RcarM  hInivc  reforn*cI  to  were  found  on  these  plants.  In  1907  Mr. 
Ainslie  found  what  apfieared  to  bo  Himilar  scars  cm  petioles  of  buck* 
wheat  growing  in  a  nuraer>'. 

3.  Pood  Plants:  In  addition  to  the  apple  and  clover  we  find  the  in- 
sect ill  KiuiiiiKT  on  phini.  maple,  bur-oak,  black  oak,  thorn  apple,  baas- 
w<mh1.  h«7.«*l,  1m»x  fidor,  choke  fherr>%  sumac,  European  birch,  cut-leaf 
birc*h.  Nvrinira.  Hiiowlmll.  (*arragana,  raspberr>'.  blackberry,  beana^ 
com.  alfalfa.  HU^inr  IxH^tM.  Inickwheat,  dahlia,  ht*mp,  rhubarb,  potatoea* 
ditT(*n*iit  ^'ra.sw^H.  (*tc.  Doubt  lorn  thi.s  Vmt  can  l>e  largely  added  to,  and 
as  finiiitiMl  <»iit  aiNivt*.  it  is  nion*  than  jirolialik*  that  egg-laying  takes 
place  (hirini;  the  suniinrr  uinui  many  of  thesi*  plants.  Field  lieans 
and  alfalfa  ii|n)|]  the  Kxpcriinciit  Station  ^nninds  were  l>oth  badly 
injiinNl  this  yrar  l»y  K.  funli. 

4.  Different  Stages  and  Number  of  Broods:  The  finding  of  five 
nyiiiphal  staifcs  in  lIMiT  'sih*  ti^nrcs  on  rt»loriMl  jtlatc^  was  corroliorated 
hy  i»lisi*rviinfi*s  in  ItHis  .\n  ii  isn't  an-  nTpcrinu'nt  as  to  the  length* 
of  lit'i-  in  <*a<*h  stairt*  rt'snltiMl  in  the  folInwinL':  First  stage,  three  to 
fivi'  i|ji>s;  siM'iinil  stiiiri*.  tin*-  «hi\  :  ihinl  staiff.  >ix  <lays;  fourth  stage, 
six  «hi>.s;  tiflh  stair*-.  f*»iir  ilays.  •»r  an  av*-rai:**  *»f  twiTity-two  days 
frttin  t'L'tf  t*i  adult  T<hi  nnii'h  r«*liani*f  nnisf  not  lie  plai-ed  n|M)n  theso 
data,  as  tliry  an*  the   n-siilt   **f  t>uv  i\iN*rinient   *»nly.   th<iuk;h   it   is 
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interesting  to  note  that  the  1908  observance,  as  far  as  total  time  is 
concerned,  was  practically  corroborated  by  the  work  of  1907,  when  it 
was  found  that  the  insect  spent  from  nineteen  to  twenty-five  days 
in  nymphal  stages,  although  Mr.  Webster,  in  1907,  did  not  determine 
the  length  of  time  spent  in  each  stage.  Insectary  observations  in 
1908  indicate  that  the  adult  may  live  at  least  fourteen  days.  Its 
length  of  life  is  probably  much  longer,  for  experiments  in  1907  indi- 
cate that  it  may  live  more  than  twice  that  length  of  time.  There  are 
surely  two  broods  of  Empoasca  mali  during  the  season  in  jMinnesota, 
and  almost  certainly  three.  It  is  easy  to  define  the  first  two  broods, 
which  are  fairly  well  separated.  Allowing  forty  days  for  each  cy- 
cle, which  seems  a  fair  estimate  from  the  data  we  have  at  hand,  and 
bearing  in  mind  that  they  first  appear  about  May  25  (1907),  or  soon 
after  the  leaves  open,  we  would  have,  in  round  numbers,  one  hun- 
dred and  twenty  days,  to  September  25  (at  about  which  time  adults 
grew  appreciably  less  in  numbers),  permitting  of  three  such  cycles. 
This  estimate  is,  necessarily,  crude. 

5.  Economic  Suggestions:  Though  the  leaf  hopper  is  found  in 
abundance  on  trees  in  apple  orchards,  the  most  and  perhaps  the 
only  serious  results  of  its  work  along  commercial  lines  are  on  nurs- 
ery stock.  As  remarked  by  a  very  large  grower  in  our  state,  **the 
trade  requires  a  nursery  tree  between  five  and  six  feet  high.  This 
standard  could  be  reached  in  three  years  if  it  were  not  for  the  leaf 
hopper,  which  so  retards  the  growth  of  nursery  stock  that  we  can- 
not market  a  tree  until  it  is  four  years  old.'*  This  statement  Ls  gen- 
erally tnie  for  Minnesota  (though  there  are  years  when  the  hopper 
is  not  so  numerous  and  some  localities  where  it  is  not  particularly 
troublesome).  The  nursery  of  the  above  grower  happens  to  be  one 
of  the  worst  afflicted  nurseries  in  the  state  in  this  connection.  Since 
the  winter  egg  is  laid  on  the  apple,  it  would  appear  that  one  means 
of  lessening  the  attack  on  nursery  stock,  or  at  least  delaying  the  at- 
tack, would  be  to  locate  said  stock  at  a  distance  from  apple  orchards. 
Secondly,  though  this  is  by  no  means  so  feasible,  to  locate  nurseries 
as  far  as  possible  from  other  growths  which  ser\'e  as  food  plants  dur- 
ing the  summer.  This  suggestion  naturally  includes  the  keeping  of 
nursery  ground  free  from  grasses  and  weeds  which  harbor  Empoasca 
during  the  summer.  If.  in  connection  with  this  partial  isolation  of 
nursery  stock,  a  grower  uses  Bordeaux  frequently  (as  he  might  for 
plant  diseases),  it  would  seem  that  it  might  act  in  a  measur<»  ns  a 
repellent. 

In  order  to  kill  a  larjre  proportion  of  the  first  l)rood,  it  is  desir- 
able to  collect  the  adults  with  some  form  of  hopper  dozer,  stirky 
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shields,  for  instance,  every  day  for  a  week  at  the  time  they  first  ap- 
pear. We  have  made  use  of  sticky  shields  with  good  results.  A  light 
frame  was  made  three  by  four  feet,  with  handles,  covered  with  heavy 
cloth,  and  smeared  with  tree  tanglefoot.  A  thinner  grade  of  tangle- 
foot than  this  might  have  been  used  advantageously.  Two  men  were 
employeil  in  this  work,  one  man  holding  the  frame  and  walking  down 
one  side  of  the  row  of  trees,  while  the  second  jarred  the  trees  from 
the  other  sid<».  Two  men  in  ten  minutes  covered  two  hundred  and 
ninety  feet  in  a  row,  and  an  actual  count  of  hoppers  caught  in  the 
ten  minutes  was  3,221.     About  95  per  cent  of  these  were  adults. 

Spraying  the  trees  with  any  comixnind  does  not  seem  advisable,  on 
account  of  the  difficulty  of  hitting  the  insects  in  the  curled  leaves,  but 
we  found  that  a  spray  of  one  pound  of  fish-oil  soap  in  ten  gallons  of 
water  killed  both  adults  and  young,  when  not  too  well  ccmcealed  in 
the  leav<»s. 

For  use  on  experimental  plots,  we  c<mstnicted  a  hopper  doxer,  with 
a  metal  pan  to  hold  pctntleum.  By  once  employing  this  on  alfalfa 
plants  we  believe  we  kilU^l  nearly  50  pt»r  cent  of  the  insects  present 
at  that  time,  and  it  would  s<*cni  that  it  could  1k>  usinlto  advantage  on 
a  (M»mm(*n'ial  scalr  with  any  low-growing  plants  set  in  n)ws. 


pRKsiOKNT  K<»RHF>:     I)i.H<*ussi(>n  is  next. 

Mr.  R.  L.  Wkhstkr:  Mr.  Pn»sident.  I  would  like  to  make  a  few 
remarks  on  the  inimlter  of  bnxKis.  comparing  Minni*sota  ctuiditioim 
with  Iowa  <M»nditions.  I  s«»e  Pn>f«»ssor  Washbiini  has  su(*eeede<l  in 
grttiii^r  <nily  thn-r  hnMnls.  1  havt*  pretty  ronrlusive  evidence  that  in 
Iowa  \\i'  have  tivr  hnMMls.  That  i.s,  at  tht»  niW  of  one  bnMxl  for  everj' 
iiitiiitli.  About  oiirc  21  iiiontli.  I  think  it  is  the  last  few  days  of  one 
month  and  tht*  tiiNt  ft*\v  days  of  the  next.  th«*y  ap|N*ar  on  the  young 
trndi'r  shtMits  nil  appli'  stnrk.  jis  slmwii  by  thr  curling  l«»av«»s.  which 
is  rniiiridi'tit  with  thr  appciirautM'  of  tin*  n«*wly  hati*li«Ml  inM«*<*ts.  The 
Icavrs  first  minr  out  iu  south«*ru  Iowa  about  the  latter  part  of  April, 
and  uitli  thi-rn  appears  llif  first  l>iood  of  youiiir  l«»af  hopiH*rs.  The 
insr«t   winti-rs  in  thi-  f^r  stajri*.  jin  it  doi's  in  ^Iinnt*s<ita.     Counting 

oiH*  br I  a  iiioiith.  by  thf  first  of  SfptfUibrr  wr  hjiv«*  fivt*  broods,  and 

thf  uuitt-r  t'u'trs  an*  jji-positiMl  in  th*-  bark  about  thi-  first  wwk  in 
n.iobtr  I  fi»utnl  \\u-ui  at  Charb-s  rit\ .  about  thi-  sixth  i»f  (>ctol>er, 
tliiiN  itiakiiiL'  fi\  •'  biiMiils 

Mic  \V\-iiiii  KN  it  is  \«T\  siraiiL'''  tli.ii  \\«-  fniiMil  flustfrii  on  the 
2M  *'l  SfpiiMilM'r  I  t\**u'\  kn-'w  \\b\  w'  shouM  i)\'  roui-si*.  l»eing 
fuMli«r  TMirlh  ihi>  ummM  bi-^'iri  Li\  itij  ibi-ir  ii:l!n  sooni-r  This  was 
at   St     Anihiin\    Park 
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A  Member  :  I  would  like  to  ask  Professor  Washburn  if  these  in- 
sects are  attracted  by  light  and  whether  that  can  be  made  use  of. 
Can  they  be  attracted  by  gasoline  torches  at  night?  I  have  noticed 
that  some  species  are  attracted  by  light. 

Mb.  Washbubn:  That  opens  up  an  interesting  question.  I  don't 
know. 

Mr.  Smith  :  ^Ir.  Chairman,  I  know  that  this  particular  species  is 
very  strongly  attracted  to  light,  but  I  don't  think  that  is  true  of  the 
grape  leaf-hopper. 

Pbesident  Fobbes:  If  there  is  nothing  further,  we  will  take  up 
the  next  subject:  '*Do  We  Need  the  InsectaryT" — a  general  discus- 
sion to  be  opened  by  Mr.  E.  D.  Sanderson. 

Do  We  Need  the  Insectaby? 

Mr.  Sandebson  :  Mr.  President,  I  have  not  prepared  a  paper.  I 
brought  up  the  subject  because  I  wanted  to  hear  a  discussion  and 
wig\ed  to  get  the  views  of  some  of  those  present  upon  the  matter. 
In  my  own  training,  I  came  to  believe  that  I  must  have  an  insec- 
tar>\  I  have  been  trying  to  get  one  at  every  place  I  have  been,  and 
have  never  succeeded,  but  I  have  managed  to  get  along  without  one. 
The  more  breeding  I  have  done  indoors  and  compared  with  records 
made  out  of  doors,  the  more  I  have  found  that  there  was  considerable 
difference  in  the  life  histories  which  were  obtained  by  breeding  in- 
doors from  those  secured  out  of  doors.  In  looking  at  insectaries  at 
different  places  in  the  country,  I  very  often  found  them  practically 
out  of  use.  In  the  summertime  they  are  too  hot.  It  is  very  diflScult 
to  grow  things.  In  the  wintertime  there  is  very  little  work  going  on. 
There  is  very  little  occasion  for  using  a  heated  insectary  in  winter, 
unless  a  man  is  engaged  in  special  investigation  on  something  that 
can  be  bred  during  the  winter.  In  studying  the  work  of  the  Gypay 
Moth  Parasite  Laboratory,  I  was  very  much  impressed  with  their 
outfit  for  rearing  insects.  Most  of  you  are  familiar  with  it  from  Mr. 
Burgess'  description  in  the  JorRNAL  op  Economic  Entomology,  and 
many  of  you  have  seen  it.  The  house  consists  simply  of  a  frame  set 
directly  on  the  ground  with  wire  scn^ening  on  the  sides  and  a  can- 
vas top.  The  cages  for  rearing  Carabid  beetles  are  set  in  the  ground 
and  trays  are  used  for  rearing  caterpillars.  In  the  fall  the  insect 
material  can  be  removed  if  desired,  and  the  house  stripped  for  the 
winter.  I  believe  this  outfit  is  in  a  process  of  evolution.  It  has  a 
considerable  history,  if  I  am  not  mistaken,  for  I  know  that  large 
cages  have  been  used  in  the  field  for  several  years  by  various  work- 
ers.    I  have  been  wondering  whether  it  would  not  l)e  better  for  us 
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to  use  an  outfit  like  this,  making?  it  somethinvr  on  the  order  of 
a  small  preenhouse:  possibly  in  sections,  with  simple  wire  sides  and 
screens,  and  with  top  of  canvas  or  of  prepared  roofing:,  such  as  is 
used  for  sky-Iiphts.  This  will  pive  us  just  about  as  near  outside 
conditions  of  temperature  and  moisture  as  possible.  Would  it  not 
serve  every  purpose  of  the  inseetarA'  and  even  he  better  than  the  glass 
house?  I  think  it  is  a  question  which  will  bear  considerable  discus- 
sion. I  have  been  considering  building  such  a  house  for  our  work  out 
of  doors,  and  1  should  like  to  hear  the  experience  of  thosi*  here,  par- 
ticularly those  in  th«»  Bureau  of  Kntomolojry,  where  tht»y  have  used 
such  a  hous(\  and  also  from  the  men  who  havt»  had  experience  with 
the  insectary,  as  to  wheth«»r  it  is  al)solutely  nt»ct*8sar>'  that  we  have 
the  in8<»ctary,  since  it  is  a  matter  of  considerable  importance  and  one 
which,  so  far  as  I  know,  has  not  bet»n  nuich  <lis(Miss(Ml  in  nn^ent  years. 

^Ir.  BrR(;Es.^:  Mr.  President,  since  I*rof<»Ksor  Sanderson  has  men- 
tioned the  bretMiiuK  outfit  at  the  <iypsy  Moth  Laboratory,  I  want  to 
pass  around  a  phototrraph  of  th<»  hous«»  in  whirh  we  hnnnl  l)eetle8; 
the  one  which  he  has  descrilMMl.  This  photograph  was  taken  last 
summer.  Tin*  hoiise  was  constructed  with  the  idea  of  ^nvinp  natural 
con(liti(»iis  for  r«'»riii>r  i)n»daeeous  beetles  which  are  iN^inp  im|M)rted 
from  Kurop*'  to  prey  up(»n  th«»  >:ypsy  moth.  The  eanvas  top  was  re- 
nn)v»Mi  this  fjill  imh\  wr  now  havi*  a  larir*'  numb«>r  of  lM»t»tK^  in  hilnT- 
nation  in  the  wire  vn^irs  set  in  the  hiuise. 

.Mk.  Si.in<;kui..\m»:  .Mr.  I'residtMit.  I  was  brought  up  in  the  first 
inseetary  ever  Iniilf.  I  luiv«*  nlways  live*!  then*,  and  want  to  eontinue 
to  do  so.  It  may  ht*  that  \\r  can  do  as  irood  work  in  a  elotli  inK(M*tar>% 
but   I  want  a  honsr  that  uill  hohl  the  wind  otT.     I  want  it  for  inst^ct 

phot(>LM*a))hy.   fnr  wr  n 1  ninn*  earefiil  details  in  (Mir  ph<»tot;raphs. 

Tlh"  nut  nf-donr  linuNf  is  all  riiiht.  and  wr  want  that  t«Mi,  but  I  am  still 
eonttiit   tn  live  in  the  first   insfctary.     tin*  iria.ss  hous<\ 

.Mk.  Wiii^TKU:  Mr.  j*nshl«nt.  1  have  hmi  unndtriiiL'  all  the  time 
why  Protissnr  S;in«lrrs<»n  iliiln't  pn!  his  jpifstion  the  oth«*r  way, — 
'Tan  xnii  ^'it  aloML'  uithmi!  an  iiisrrfjirv  '"  .\n  insertary  is  a  means, 
and  n«»t  an  •  ImI.  Th.jt  is  tn  sas.  if  «iial»l«  s  us  tt»  L'et  H'sults  at  .short 
ianL'«'.  that  •■•niM  \»\  n<»  [•••ssilnln \  !»••  nhtan^'d  in  any  otiier  way. 
\Vi-  ha\«  tit-hl  ••aLT-s  H.;it !.r..,|  n.;ii|\  ;ill  o\.r  tlif  mnntry;  tlnit  is  one 
j>arl  «»!"  th»'  iii\  "si  iL:;if '..n  S.»mm  ihiiii:  m«\\  ajipfai-s  in  th«*  fall,  and, 
Willi  .III  iUNi-.i;,r\  .  jt  !^  |H.H^.I»;,  r.i  run  if  ilir«»UL'h  and  L'«*t  an  outline 
•  •l  ill-  liiN!..f\  i.i  iii.  '.^..i  1..  t,.r.  ^j.rii>_'.  wli.-u  Wr  .'an  takt*  it  up 
::i  :l.'  :.•  Ii|  .iimI  n:i;  (.\  1,^.  fl,,  !i  i".'!  m.it  i.i!i  i/i.f  fhrMUuh  thi*  aid 
•»1   •  }i«     '.>•  <  f .« I  \    .i-s  .t  ■_' ! I ■< it 

<'«*!Miii-   iM<-t,    f«»   Mi<    M.itfi  r    "t    MoMii  ip-hitun-  aL';iiti.    I    want    to  dis- 
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tin^iish  between  ** breeding"  and  "rearinpr/*  We  are  doing  a  great 
deal  of  breeding,  generation  after  generation,  the  offspring  of  per- 
haps one  pair,  and  there  is  no  way  that  we  can  do  that  out  of  doors. 
Yon  have  got  to  have  some  place  where  you  can  follow  the  little 
creatures,  almost  microscopic,  and  breed  the  progeny  through  the 
different  hosts.  We  can't  follow  out  matters  like  parthenogenesis 
and  polyembryony  in  the  field  or  study  a  great  many  of  the  more 
minute  points  under  field  conditions. 

Mr.  F.  L.  Washburn:  Mr.  President,  it  is  not  right  to  throw 
stones  when  you  live  in  a  glass  house,  but  it  seems  to  me  that  the 
statement  of  Professor  Sanderson  reminds  us  of  the  fox  and  the 
grapes.  He  has  no  insectar>',  and  we  have.  We  have  an  insectary, 
and  in  our  cold  room  the  conditions  are  just  the  same  as  outside 
during  winter,  fall,  and  spring.  '  We  can  control  the  insect  so  that 
we  can  observe  it,  which  we  cannot  do  if  we  depend  upon  outside  work. 

Mr.  Bruner  :  The  persons  who  have  been  talking  up  to  this  time 
have  spoken  entirely  on  the  experimental  sido  of  the  work.  Prom  the 
standpoint  of  the  teacher,  I  believe  an  insectary  is  indispensable. 
You  have  your  students  in  the  fall,  winter  and  early  spring,  when 
outdoor  conditions  do  not  enable  them  to  study  the  life  histor>'  of  the 
insect.  If  you  live  in  the  West,  you  sometimes  have  insect  attacks 
or  outbreaks  three,  four  or  five  hundred  miles  aw^ay  from  headquar- 
ters, and  you  must  have  an  opportunity  to  bring  the  insects  in  to  study 
and  war  them  under  observation.  The  insectary  in  both  of  these 
cases  is  absolutely  necessary. 

Mr.  J.  B.  Smith  :  I  do  find  that  when  it  comes  to  the  question  of 
merely  observing  the  life  history  of  an  insect  and  trying  practical 
methods  for  its  extermination,  I  can  do  better  in  the  field  than  I  can 
indoors  or  in  an  insectary.  For  certain  kinds  of  research  work,  an 
insectary,  I  can  conceive,  is  absolutely  indispensable.  For  mef'e  eco- 
nomic work  and  for  ascertaining  means  for  insect  control,  I  dtm't 
think  the  insectary  is  necessary.  I  started  out  with  the  idea  that  I 
wanted  one  the  worst  way.  and  for  five  or  six  years  I  worked  ver\' 
hard  to  get  one.  but  I  did  not  succeed,  and  I  finally  concluded  that 
I  did  not  want  one.  I  have  none  at  the  i)resent  time,  and  I  get  along 
just  as  well  without  it.  On  the  other  hand,  I  do  not  do  a  great  deal 
of  the  kirid  of  work  that  requires  close  attention,  and  ** breeding,''  as 
Professor  Webster  defines  it.  If  I  were  doing  work  of  tliat  kind,  I 
should  feel  that  it  was  absolut<»ly  necessary. 

Mr.  H.  T.  Ferxald:  Mr.  President,  I  think  Professor  Smith  has. 
in  a  way.  struck  to  the  root  of  tlie  matter.  Everything  depends  upon 
the  subject  upon  which  you  are  at  work.     I  have  come  to  fivl  th(» 
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necessity  for  an  inM^etan*.  because  such  an  amount  of  work  in  Massa- 
chusetts is  n*late(I  to  the  crowing?  of  greenhouse  crops.  There  is  a 
large  amount  of  cn>|)  raising  under  glass  in  that  state,  and  the  insects 
are  particularly  abundant  on  house-raised  crops.  For  such  cases  as 
that,  in8t*ctar>'  conditions  are  not  abnormal,  but  entirely  normal,  and, 
therefore,  an  insectar>'  or  a  greenhouse,  where  you  can  raise  the  very 
crops  that  are  l)eing  raised  in  the  forcing  houses  in  the  state  and 
apply  methods  of  control  to  the  insects  on  those  crops,  is  just  what 
you  want.  If  it  were  out-of-dcK)r  inw'cts,  I  should  favor  the  method 
made  use  of  at  the  (rypsy  Moth  Laboratory.  I  would  ver>'  nnu-h 
object  to  doing  without  a  greenhouse  under  my  own  control.  On 
the  other  hand,  there  are  many  months,  perhaps,  in  each  year,  dur- 
ing which  I  may  have  no  use  whatever  for  that  house.  It  simply 
amounts  to  this.  When  I  do  not  want  the  insectar>-  greenhouse.  I 
<lo  not  want  it  at  all.  and  wli(*n  1  want  it.  I  must  have  it. 

A.  I).  Hopkins:  Mr.  President,  Mr.  Femald  has  just  covere<l  part 
of  the  remarks  I  was  going  to  make,  that  the  character  of  work  will 
determine  the  kind  (»f  inst»ctary.  I  may  say.  that  in  our  forest  insect 
work,  we  hav<*  vtTV  little  use  for  a  glass  h<nwe  inscM'tary.  We  do  need 
lots  of  glass,  tin  cans,  tin  1n)x<*s  and  paraplKTiialia  of  tliat  kind,  which 
an»  extn'ni«»ly  useful  in  rearing  insc^cts  from  wo<m1  and  bark. 

Mk.  TiTis:  Mr.  Tresident.  I  want  to  emphasi/e  Pn^fessor  Bniners 
point,  and  that  is  in  reganl  t4>  th«'  distance  some  of  us  have  to  travel. 
Now,  1  ran  CO  from  h«*n*  to  Oirden  nearly  a  day  quicker  than  I  can 
gf»  the  length  of  my  own  state,  so  that  wh(*n  it  eonu's  to  a  (|U(i«tion  of 
handling  plants  that  live  in  th«*  MMitbern  part  n(  I'tah,  which  do  not 
gr«»w  in  the  northern  part  of  tlif  state,  we  need  a  un»enhouse  in  order 
to  have  thes<*  plants  urowintr.  so  that  when  the  inseets  eome  in  we  will 
have  soiiK'thiiiL'  to  feed  them  on.  as  we  ni*ver  eould  s«M'un*  them  under 
i»nlinary  oiitof-tlot»r  eoiiditions. 

Mi{.  .h>NK>:     Mr.  l*rfNit|.-iit.  I  would  lik**  to  pnss  around  wuiie  pho- 

toLTraplis  ol"  thi-  tvpf  ti\'  liret'diut!  hoiiM*  that  hiis  I ri  uwmI  fi»r  the  last 

four  or  ti\r  si'iirs  l»\  thf  hurt-aii  of*  KiitoinojiiMy  in  i*t*arintr  d«vidu4>|is 
fniit  iMsiris  Hn«fls  ilisiriln.i.  w  is  a  shr«i  with  n  r«Mif  eovepMl  with 
shiUL'h's  I.I-  Tur  papt  i-  an<i  with  shIin  ..f  wir«-  n.t.mmi.  sueli  «s  is  used 
for    firniiiir    •■hi«k«M    .\anls      'i'hi-    iiiiiri»»i'    in    |»rovid«'d    witli   sh«*lv«*8 

to  ;t iMiriiiMl.iti-   lars  iiTitl  lin-'iimt:  .ji-jis  mn]  m  thf  friitfr  is  a  table 

f«tr  similar  w^v  rii*  I'lior  is  iiia<l«-  nf  'arth.  aiiij  in  it  eyiinders  and 
!'..w.r  p"N  .If'  pl;t.'«l  i-"riT;iitiinL'  ;iisi  ifH  whu-h  pjiss  a  part  of  their 
.|i-\.l.'piiit  ii!  Ill  Uii  ■j'"iir!'l  Tli:^  i\|M  ..t  li..n«»»  >  u.sfil  at  all  t»f  tair 
ti.-M  n|.iT,..!ih  r..r  III  s.»  liafi.  ..lis  l»r«««l:Mj  \Mnk  Sp.-.ial  «I»'\iim's  often 
ha\i-  !••  Im    iM.ii|.    \**v  iiiv- st  iL:af  iiiL'  spt-.-iai   iijn.i-Is. 
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Mr.  (Jossard  :  When  I  was  located  at  the  Florida  station,  I  think 
we  hardly  needed  an  insectary,  except  large  wire  cages  or  something 
of  that  description. 

I  agree  that  an  insectary  is,  at  least,  a  jarreat  convenience  at  times, 
and  either  that  or  a  building  of  some  kind  is  a  necessity.  I  believe 
the  insectary  is  useful,  but  it  should  not  be  relied  upon  too  much.  In 
other  words,  you  cannot  depend  upon  results  that  you  get  in  a  green- 
house for  out-of-door  conclusions.  I  like,  when  I  am  working  upon 
life  histories,  to  have  cages  in  the  insectary,  because  you  can  isolate 
your  insects,  and  if  they,  as  they  nearly  always  do,  come  out  a  few 
days  earlier,  it  gives  you  warning  to  look  for  them  outside.  A  great 
amount  of  glass  I  do  not  think  is  needful.  At  the  same  time,  we 
have  a  large  greenhouse  at  the  Ohio  station,  and  there  have  been  times 
when  I  have  had  it  completely  filled.  Again,  it  would  be  vacant  for 
six  months  at  a  time. 

E.  D.  Sanderson  :  Mr.  Chairman,  I  may  have  misstated  this  ques- 
tion. It  should  have  been  possibly,  **Do  we  need  a  glass  insectary?" 
There  seems  to  be  a  diflference  of  opinion  on  that  point.  I  think  Pro- 
fessor Bnmer's  point  about  the  desirability  of  a  glass  insectary  for 
instruction  work  is  a  good  one,  but  it  seems  to  me  that  there  is  quite 
a  question  whether  a  more  open  insectary,  giving  more  natural  condi- 
tions than  the  glass  house,  is  not  better  for  breeding  purposes.  As 
far  as  parasites  are  concerned,  they  are  handling  as  many  parasites 
at  Melrose  Highlands  as  any  place,  and  I  don't  believe  that  you  can 
get  life  histories  that  are  worth  anything  m  a  glass  house  when  you 
check  them  up  with  what  you  actually  find  out  of  doors.  What  is 
the  use  of  making  lengthy  life  history  studies  which  we  know  do  not 
take  place  out  of  doors?  We  certainly  do  want  a  glass  insectary  for 
some  classes  of  work,  but  it  does  seem  to  me  that  we  have  done  a  great 
deal  of  life  history  work  in  glass  houses,  and  if  we  had  checked  up 
carefully,  we  would  have  found  a  good  deal  of  diflference  between 
what  occurs  there  and  out  of  doors. 

Mr.  Slingerland:  Mr.  President,  I  must  object  to  some  of  these 
points.  I  don't  think  my  indoor  life  histories  are  so  very  much  dif- 
ferent from  those  secured  out  of  doors,  and  the  indoor  work  gives 
me  experience  that  helps  a  good  deal  out  of  doors. 

Mr.  Hinds  :  Mr.  President,  the  remarks  made  have  been  ver>'  in- 
teresting to  me,  because  we  have  that  question  under  consideration; 
that  is  the  establishment  of  an  insectary.  1  have  been  very  much 
interested  in  the  plans  of  ^Ir.  Woodworth,  of  California,  for  he  is 
going  to  have  an  open  court,  walled  in  and  a  roof  to  cover  a  part  of 
the  court,  so  that  in  rainy  weather  h(»  can  examine  the  specimens  un- 
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der  cover  and  at  other  times  examine  them  in  the  open  court.  I 
wonder  if  it  wouldn't  be  a  good  thin^  to  compromise  and  have  the 
glass  insectary  with  the  extension,  with  a  sort  of  an  open  court  partly 
roofed.  Our  president  has  put  several  thousands  of  dollars  into  an 
insectarj',  and  it  might  be  a  good  idea  to  hear  his  experience. 

President  Forbes  :  I  must  say  so  far  as  my  observation  has  gone, 
it  would  accord  with  what  has  been  said  by  Professor  Slingerland.  I 
think  if  proper  ventilation  of  the  insectarj'  is  looked  out  for,  and 
proper  scn^ening  of  glass  windows  expownl  to  the  sun.  and  proper 
temp«*rature  records  of  indoor  and  out-of-door  situations  are  kept  par- 
allel with  each  other,  that  there  is  no  reason  why  indoor  results  should 
difftT  from  the  out-of-door  n^sults.  Wo  used  to  kcH»p  within  two  or 
three  degn^es  of  th(»  out-of-door  temperature  by  having  the  roof  open 
at  the  peak  and  the  sides.  1  don't  think  it  averaged  mon»  than  a 
fraction  of  a  degree  in  the  twenty-four  hours  between  the  inside  and 
outside.  Still,  there  is  a  vast  amount  of  work  in  the  ordinary'  ento- 
mological ofliee  which  I  think  can  be  done  as  well  in  the  cheap  tempo- 
rary construction  which  hns  bet»n  de8cril)ed,  and  can  possibly  be  done 
with  more  wcurity  and  less  expense.  T  don't  know  that  I  have  done 
nion*  than  to  sum  up  this  discn.ssion  in  a  general  way. 

Mk.  Cimh.kv:  It  seems  to  mc  that  when  w«»  publish  life  historieH. 
we  should  publish  with  the  life  history  the  teniperaturt»  nnimls  of 
thi*  rooiii  in  which  the  studies  were  made,  in  order  that  others  who  wish 
to  intiTprct  thi*  results  mjiy  have  the  sann»  advantage's  we  have  had. 
In  a  papiT  on  ticks  which  1  have  just  submit te<l  for  publication.  I 
have  L'iv«ii  both  tlie  t«-inpenitun*  and  humidity  rc»eords. 

MhTiions  OF  Hkakinc;  Whitk  (iKIHs 

PHI>U>KNT    K«M{hh<:       Whlli*    We    liave    tills   subject    Up,    I    Would    like 

t4)  iTijtki-  ;iii  ni<|uir\  upon  a  matter  on  whicli  I  uei-d  help.  I  am  doing 
soiiii-  «lifVh'nlt  bntMJiuL'  \\«»i-k  without  au  ms«M-tarv.  although  I  liave 
a!i  iiis.rt.iry  aNn.  1  am  attt-mptiiiLr,  I  i>eli.-ve.  t'or  the  first  time  any- 
\\h»if  111  iliis  «'Muiitr\ .  til  (-any  thnm-jh  an  e\t«'nsivi'  series  of  brtM^ding 
nlMjMiii.ns  ii|iMii  Mur  Ami-ri'-aii  n|mm'i»s  of  I^aeluiosterna.  We  have 
fi\.-  'I'ML'  tai-Mis.'*  til.'  ju-Mji].-  .m11  th'in.  in  «|itViniit  |»arts  ot*  tlie  State 
•  •t*  iil.rifi^.  twn  III  N.Hith'Tii  illih«'iN,  .ii.-  Ill  tlu-  rtiitral.  ami  two  in  the 
ii«»rthi  i!i  p.irl  •'l'  th.-  siat.-.  .at-li  «'t*  tli.  in  .'i.nsist  in-j  "t*  a  L'roup  of  for- 
T\  ._'•:!  •.!.  i!i'->t  "l"  ulr-'h  ;ir-.  tu.«  t..^  ni  iliam.  ti-r  ami  sunk  in  the 
i;ii'''  '•'>  "li.-.r  In!!  <l'|'ili.  .Afi  j't  r,  i;. .!•♦!:•  rii  ii:  !■■•  s.  when-  tliey  an^ 
>.  .:  I.  •••  i.iftli  ::  ;t  .i-'i,l.!.  r..A  .  .th-i  .it  t  In-  i».'' ''nii  ot"  .•.•|.-h  of  the»«» 
T!  .  -  -  .•  ..i\.  I-  ..f  .  Ml-  r  _'  ■;'\'  I  •'!•  In-oivn  til.  I  li.  iiK-  \\;»n  tilled  with 
..I'-!.    }M'K..l  ilis.-i*.  ttlx  .  ;im|  ujH.ii  ihiN  was  |iiir   ;i   l.i\.r  of  turf,  and 
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the  whole  was  covered  ^vith  a  cODical  cap,  and  the  various  species  were 
deposited  bimeath  thut  Tlip^-  wore  kopt  there  with  the  hope  and  ex- 
pectatioti  that  i*gt:s  would  l»e  deposited  from  which  the  larvii'  would 
hatch,  and  that  we  would  be  able  to  work  out  the  life  history  of  each 
of  these  species  independently  through  whatever  period  might  be  nec- 
essary, and  do  it  in  the  differeut  parts  of  the  state,  so  that  we  should 
get  whatever  variations  of  the  life  cycle  the  differences  in  tempera- 
ture in  our  state  might  involve.  But  certain  difficulties  have  arisen, 
and  I  would  like  to  know  if  any  of  you  have  tried  any  similar  experi- 
ments and  know  whether  there  is  any  method  of  iiieetiu*:  these  diffi- 
culties. We  had  an  extreme  drough^durin^  rdl  the  latter  part  of  the 
amnmer  season,  and  the  tiles  dried  out  to  tlie  bottom  and  did  not  be* 
come  wet  again.  The  core  of  earth  baked  hard  and  shrank  away  from 
the  tile  on  all  sides^  which  exposed  it  to  the  sun  and  allowed  it  to 
bake  like  a  solid  (*ake  whieh  could  be  moved  about.  I  have  supposed, 
and  it  has  been  suggested  to  me,  that  we  had  "" broken  the  connection,*' 
as  they  say  between  the  soil  water  and  the  water  in  the  tile  to  such  an 
extent  that  the  water  which  should  have  risen  np  in  the  tile  did  not 
do  so  because  of  a  layer  of  air  in  the  gravel  or  broken  tile.  Now,  I 
w^ould  hardly  put  a  riueslion  of  this  kind  if  we  didn't  have  plenty 
of  time  and,  in  the  second  place,  because  it  is  a  piece  of  work  whieh, 
so  far  as  I  know,  no  one  else  is  undertaking,  unless  the  United  States 
department  may  have  taken  it  up  this  year,  and  I  feel,  consequently, 
that  I  am  undertaking  a  piece  of  work  that  we  are  all  interested  in, 
and  if  I  carry  it  throuirh,  you  w^ill  not  have  to  do  so, 

Mb*  Washburn:  Mr.  Chairman,  coiildn*t  you  use  a  variety  of 
very  fine  gauze,  wire  gauze^  for  your  cylinder,  that  wouldn't  inter- 
rupt the  moisture? 

pREsroENT  Forbes :  I  have  supposed  that  the  wire  gauze  wouldn't 
last  for  the  lengtli  of  time  we  supposed  it  would  be  necessary  to 
maintain  this  experiment. 

Mr.  Marlatt:  I  was  going  to  suggest  that  a  bronze  wire  might 
meet  the  need;  such  as  the  best  grade  of  bronze  wire  now  used  in 
houses.  I  fancy  that  that  would  be  fairly  durable,  and»  by  making 
a  cylinder  with  it,  it  might  work. 

Another  idea  occurred  to  me,  based  on  the  experience  with  breeding 
the  Cicada.  You  remember  that  half  a  dozen  or  more  attempts  were 
made  to  carr>^  the  Cicada  through,  all  failing,  except  the  last,  on  ac- 
count of  the  lack  of  abundance  of  material.  It  occurrtnl  t^  me  that 
perhaps  that  method  could  be  adopted  in  your  work,  namely,  sur- 
rounding a  large  area,  say,  several  yards,  or  even  a  rod,  in  diameter, 
with  a  net,  in  \vhieh  you  can  enclose  fifty,  or  a  hundred,  or  a  thou- 
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sand  beetles,  if  necessary.  They  would  deposit  eprgs  tinder  abaolutely 
natural  conditions,  and  the  area  would  become  heavily  stocked  with 
the  one  species. 

Secretary  Burgess:  Mr.  President,  in  attempting  to  hibernate 
Calosoma  beetles,  I  had  the  same  difficulty  last  winter  that  you  have 
had  with  the  prround  drying  out  inside  the  cylinders.  I  used  gal- 
vanized iron  cylinders,  two  feet  in  length,  and,  fortunately,  I  experi- 
mented at  the  same  time  with  galvanized  iron  wire  cylinders,  which 
worked  all  right.  I  doubt,  though,  if  that  material  would  stand  for 
the  length  of  time  required  in  your  experiment,  but  the  beetles  came 
through  very  nicely  in  wire  cages,  whereas  in  a  solid  galvanized  iron 
cage  the  soil  packed  so  badly  that  nearly  all  of  them  died. 

A  Member:    Mr.  President,  may  I  ask  if  you  used  glazed  tilet 

PREsmENT  Forbes:    No;  porous  tile. 

Mr.  II0PKIN.S:  Perhaps  you  will  find  that  some  of  the  larvae  wiU 
not  live  as  long  as  has  been  supposed,  and  that  some  of  the  beetles 
may  emerge  a  year  ahead  of  others.  It  had  been  supposed  that  the 
so-called  sawyer  beetle  lived  two  years  before  tranrforming  to  the 
adult,  but  in  soiii**  observations  made  by  my  field  nu»n  in  the  South. 
it  was  shown  th<*v  developed  from  the  efcg  to  the  adult  in  three  months, 
and  apparently  from  the  same  lot  of  eggs,  some  lan-te  would  go  over 
to  the  next  year,  and  it  is  possible  that  some  may  go  over  two  years, 
80  it  is  V(»ry  <»vi(l(*nt  that  we  need  a  lot  of  careful  obser\*ations  on  a 
good  many  of  th<*S4»  things. 

Mr.  Svmons:  Mr.  President.  I  wouhl  like  to  inquire  ht>w  the 
gravil,  etc.,  was  arranjriHl  at  the  l)ottoiii  of  th<»  tilet 

Pkf^idknt  Fohbrs:  Thi»  objtrt  in  putting  material  in  the  bottom 
of  thr  tih-  was  to  proven t  nu  aoei(h»nt  whieh  happened  sometim«»  lM»fore. 
That  is,  to  prevent  the  L'rubs  burrowini?  l)elow  the  end  of  the  tile  and 
makiriL'  thrir  rscapi*.  W«'  wanted  to  imprison  them,  and  that  is  why 
we  put  it  in.  It  was  a  very  thin  hiy«T,  just  enough  to  make  sure  that 
the  LTubs  would  not  l'o  tlin>u^'h  it. 

Mk.  Sv.mons:  I  thouL'ht  that  l)y  extending  that  .surfaee  of  the 
gravi'l  outside  th«*  bottom  of  the  tile  the  moistun*  miiiht  m»  up  more 
readily 

A  Mkmhkk:  Mr  President,  perhaps  if  you  had  .some  method  of 
irriLMtiriL'  the  soil,  it  \voul<l  work  all  riiiht.  This  nii^dit  l)e  aCi*oni- 
plished  by  puttini:  in  two  or  thP-e  tubes. 

After  the  transaetjon  of  n»utin»'  busiih-ss  tin*  .session  adjourned. 

(Thi'  alM.vi-  <Mmprl»*-s  all  nf  th»»  pum  ♦•♦^liim^i  roatly  fur  publi4*ntlon. — Ed.1 

(  7o  //#»  I'nutiitntd  in  the  next  I'Mttuf.  / 
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THE  CALYX  CUP  MUST  BE  FILLED* 
By  A.  L.  Melander,  Pullman,  Washinfftan, 

In  the  June,  1908,  issue  of  this  Journal  there  appeared  an  article 
on  codling  moth  spraying,  entitled  ** Filling  the  Calyx  Cup."  The 
style  of  this  article  was  purposely  made  assertive  and  accusing  in  an 
eflfort  to  arouse  Eastern  entomologists,  by  its  extreme  causticity,  to 
try  out  in  the  orchard  the  treatment  which  has  proved  successful  in 
the  Pacific  Northwest.  Copies  of  this  article  and  Washington  Popu- 
lar Bulletin  5,  giving  detailed  descriptions  of  codling  moth  spraying, 
were  circulated  among  oflBcial  entomologists  and  horticulturists.  Nat- 
urally a  radical  departure  from  customary  methods  stirred  up  many 
objections,  which  have  come  to  us  in  letters  and  through  the  press. 
A  symposium  of  the  objections  will  certainly  interest  the  student  of 
the  codling  moth,  especially  since  it  is  contributed  entirely  by  officials. 

The  Western  method  aims  simply  to  place  poison  beneath  the 
stamens.  This  can  best  be  done  by  throwing  a  driving  spray  through 
Bordeaux  nozzles,  at  a  pressure  approximating  200  pounds.  Most  of 
the  spraying  is  done  from  a  raised  platform,  and  a  crook  is  used  at 
the  end  of  the  rod  to  direct  the  spray  downward.  The  spray  must  be 
thrown  squarely  into  every  blossom  for  success.  A  dilute  spray  of 
one  pound  of  arsenate  of  lead  to  fifty  gallons  of  water  copiously  ap- 
plied is  more  conducive  to  thoroughness  than  is  a  sparing  use  of  a 
concentrated  wash.  One  such  application  destroys  the  first  brood 
and  thus  actually  insures  practically  100%  of  clean  fruit.  Thus  there 
is  no  need  for  later  applications.  In  addition  to  assuring  thorough- 
ness, high  pressure  means  rapid  work,  thus  reducing  the  labor-cost. 
The  weak  formula  saves  quite  an  item.  The  absence  of  late  genera- 
tions of  worms  eliminates  disfiguring  ** stings/'  which  always  result 
when  late  larv©  have  to  be  destroyed  by  late  surface  applications. 
The  single  application  leaves  time  for  other  orchard  work  after  mid- 
summer. Irrigation  is  not  interfered  with,  as  the  orchard  does  not 
have  to  be  dried  out  to  permit  the  passage  of  the  spray  outfit.  There 
is  no  damage  to  apple-laden  branches,  low  hanging  because  of  their 
weight  of  fruit,  from  driving  a  spray  wagon  through  the  closely- 
planted  orchard.  Moreover,  for  oily  skinned  and  glaucous  varieties 
it  is  the  only  method  that  can  be  successfully  used. 

A  single  thorough  spraying  has  afforded  practically  100%  returns 
over  hundreds  and  hundreds  of  acres  of  Washington  orchards.     The 

•Contribution  from  the  Zoological  Laboratoby  of  the  State  College  of 
Washington. 
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same  benefit  from  the  single  spray  has  also  been  abundantly  attained 
in  Colorado  and  Utah.  The  single  spray  is  obviously  the  most  econ- 
omical treatment  for  the  codling  moth,  and  as  it  has  proven  decid- 
edly the  most  efficient  it  deserves  the  attention  of  Eastern  entomolo- 
gists. The  various  objections  have  therefore  been  collated  and  an- 
swered, in  hopes  that  the  field  worker  will  not  be  deterred  from  giv- 
ing the  method  a  fair  practical  test. 

Finally,  I  wish  to  repeat  that  this  article  and  the  one  which  pre- 
ceded it  were  not  written  to  antagonize  my  fellow-woi^ers.  The  two 
were  prepared  for  their  benefit,  and  while  the  method  of  arousing 
attention  may  lack  diplomacy,  I  hope  that  the  outcome  a  few  years 
from  now  will  cause  an  appreciation  of  the  better  motives  prompting 
the  assertions  and  accusations  to  overshadow  any  present  unpleasant- 
ness. There  will  be  hundreds  of  Eastern  fruit  growers  who  will  fol- 
low the  Western  method  of  spraying  this  year,  and  they  will  have 
success.  The  professional  entomologist  may  as  well  keep  pace,  and 
accept  credit  for  the  movement,  for  the  change  in  the  methods  of 
codling  moth  spraying  is  bound  to  come. 

1.  **Th€orctuaUy  the  single  spray  is  all  that  is  necessary,  provided 
you  have  only  one  variety  to  deal  with,  so  that  all  the  fruit  reaches  the 
satnc  stage  at  the  same  time.  Our  orchards  do  not  equal  in  extent 
those  of  Washington,  and  we  have  very  few  orchards  with  only  a  single 
variety.  An  apple  orchard  of  three  or  four  hundred  trees  may  contain 
half  a  dozrn  varieties,  ami  the  date  of  blooming  between  ike  earliest 
and  the  latest  may  extend  for  nearly  two  wrrks.** 

This  published  ohj<»cti(>n  coiih's  from  n  state  of  ()n<»-tenth  the  area  of 
Washinjrton.  y<*t  whwh  contains  two-thirds  as  many  trees  as  we  have. 
In  (»nr  appl*'  districts  the  usual  ranch  comprises  from  five  to  ten 
acres.  The  orchanl  «>f  twenty  acres  is  the  exception.  Moreover, 
these  nn-lianls  arc  planted  to  just  as  many  vari<»ti<*s  as  are  usually 
fmind  elscwhenv  1  know  of  no  on*hard  set  out  to  one  or  two  varie- 
ties cxchisivily.  Althon^rh  Mr.  Mclnnis.  of  White  Salmon,  lost  50% 
of  his  cmp  ill  1!M)7.  oni*  spruyinp  of  hi.s  mixed  orchard  of  thirty-five 
varieties  raised  liis  \W^  crop  to  I»9^J  clean.  Mr.  Heidenhain  of 
Wenatchee  lias  a  Imnse  nrchanl  c»f  ten  varieties  that  lost  25%  to  the 
eiMJlinir  ninth  in  1!H»7.  This  year  he  sprayed  all  the  trees  once,  on 
one  liay.  ainl  «hanjn-d  his  ntnrns  to  a  total  loss  of  one-twenty -fifth 
nf  one  j)er  cent.  T«»  L'ct  above  the  trees  he  u^^ed  a  step  ladder.  He 
nsi'd  a  ham!  punip.  on*-  H«ir<leaiix  nozzh'.  and  kept  the  pressure  at 
ir»(>  |»onn<N  Mike  Ht»ran  of  Wenatchee  sprayed  his  twelve  varie- 
ties Imt   onci-  after  personally  .studyinir  our  sfjrayinjr.     He  lost   15 
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boxes  to  the  worms,  but  his  8,000  boxes  of  sound  fruit  were  of  such 
condition  that  a  carload, selection  took  the  premier  prize  of  $1,000  at 
the  National  Apple  Show. 

Our  own  college  orchard  of  thirty  acres  contains  six  hundred  va- 
rieties, yet  we  go  over  it  only  twice  to  insure  a  thgrough  first  spray- 
ing, giving  each  tree,  however,  but  one  application.  This  orchard 
was  neglected  for  some  years  and  in  1906  was  40%  wormy.  Three 
applications  in  1907,  two  for  the  first  and  one  for  the  second  brood, 
changed  this  mixed  orchard  to  99.9%  clean. 

Bulletin  299  of  the  Geneva,  New  York,  Station  lists  the  blooming 
periods  of  278  varieties  of  apples  for  New  York.  One  spraying 
given  about  June  1st  would  answer  for  an  orchard  having  all  these 
trees. 

2.  *^Our  weather  conditions  are  not  nearly  so  uniform  as  yours, 
<ind  on  the  same  tree  we  may  have  well  set  apples  and  unopened  huds. 
No  one  spraying  will  hit  all  the  fruits  that  are  to  be  protected." 

This  objection  comes  from  several  localities,  both  on  the  Pacific  and 
Atlantic  slopes.  It  is  probably  universally  true  that  all  blossoms  on 
s  tree  do  not  mature  together.  Our  spraying  is  timed  for  the  flowers 
that  will  set  fruit,  and  not  for  the  ones  that  will  be  thinned  oflE  by 
crowding  or  picking.  The  center  flowers  are  always  in  advance  of 
the  others  of  the  cluster,  and  these  are  the  ones  that  normally  set 
fruit.  Lateral  buds  do  not  produce  fruit  worth  the  attention  of  the 
commercial  orchardist,  but  if  it  is  desired  to  spray  for  these  there  is 
no  objection  to  ** touching  up''  a  tree,  as  is  usually  done  for  scale  in- 
sects. 

3.  ' '  Oviposition  is  too  irregular,  both  in  time  and  place  of  egg- 
laying,  to  depend  on  spraying  for  the  calyx  fiUone.  Since  eighty  per 
cent  of  the  eggs  are  laid  on  the  leaves  I  consider  the  covering  of  the 
foliage  the  most  important  part  of  the  work," 

A  practical  answer  to  this  comes  from  our  spraying  experiments. 
In  1907  unsprayed  trees  used  as  checks  in  the  orchard  were  52% 
clean.  Those  trees  that  were  not  given  the  first  spraj'ing  but  which 
received  three  subsequent  applications  produced  also  52%  of  worm- 
free  fruit.  Where  the  first  spraying  was  also  given  the  results  were 
changed  to  98%.  This  season  a  block  of  trees  was  given  a  single  ap- 
plication when  the  first  brood  larvoe  were  just  entering  the  fruit. 
The  worminess  was  exactly  the  same  as  the  unsprayed  check  trees. 
The  adjoining  trees  that  had  also  a  single  application,  but  given  a 
month  before,  were  99.92%  clean.     Other  similar  cases  could  be  cited 
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to  show  that  although  theoretically  desirable,  spraying  the  foliage 
gives  DO  practical  benefit. 

4.  **Our  apples  attain  a  surprisingly  large  size  before  the  first  brood 
of  larva  begin  to  enter  the  fruit.  Thus  a  large  part  of  the  surface 
will  be  unprotected  by  the  poison/^ 

Coming  to  Washington  with  the  idea  that  the  second  spraying- 
should  follow  ten  days  after  the  first  we  were  surprised  to  note  that 
the  onset  of  the  first  brood  of  worms  occurs  from  a  month  to  seven 
weeks  after  blossoming  time,  and  of  course  by  that  time  Washington 
apples  are  also  surprisingly  large.  But  that  point  has  little  to  do 
with  the  validity  of  calyx  spraying,  for,  by  the  time  of  the  third  broody 
apples  are  still  larger,  yet  the  first  spraying  gives  just  as  much  pro* 
tection  then  as  ever.  The  average  of  all  our  counts  in  unsprayed 
orchards  shows  90%  of  the  late  larvaB  entering  through  the  calyx. 
Theoretically,  therefore,  spraying  the  calyx  alone  should  destroy  90% 
of  all  codling  moth  larvae.  Practically,  however,  probably  because  of 
the  natural  mortality  of  the  insect,  the  number  is  nearly  100%. 

5.  '*In  every  case  where  the  young  larva  had  entered  the  apple  at 
the  calyx  end  it  had  stopped  to  feed  in  the  outer  calyx  cavity.  I  was 
unable  to  obtain  any  evidence  that  the  larva  worked  their  way  into  the 
lower  calyx  cavity  without  first  taking  several  meals  in  the  outer  car- 
ity." 

riul(>nl»tedly  soine  larva*  do  feed  in  the  outer  cavity,  but  that  is. 
not  the  jioiiit.  The  important  fact  remains  that  some  lan*a*  take  their 
first  nn*al  in  the  lowermost  eavity.  and  in  the  matter  of  practical  spray- 
inp  our  main  attention  must  he  directed  to  them  if  we  are  to  extermin- 
ate thr  first  l»rood.  When  poison  is  forced  into  the  lower  calyx  cup 
there  is  eimuph  in  the  outer  cup  and  on  the  leaves  to  take  care  of  what- 
ever larvii*  may  eho(»se  to  feed  there.  But  when  a  mist-spray  is  used 
for  th«*  out«*r  eavity  alone,  some  larvn\  a  prreat  many  even,  reaeh  the 
lower  eavity  unpoisoned,  and  then  we  cannot  hope  for  100%  of  suc- 
eess  with  one-  or  even  more  than  one-  sprayinjr.  The  western 
method  aims  to  r«'aeh  the  most  inaecessihle  part  of  the  fiower.  Only 
by  that  method  ean  one*  spraying  he  <leiM»nded  on  under  the  adverse 
conditions  prevailinir  in  this  tliree-hrooded  district. 

I)ireetor  Hall*  has  already  pointe<l  out  tJiat  **an  examination  of 
thousands  of  apples  with  this  point  in  view  showed  that  in  97%  or 
9><*'f  of  those  elassed  as  *ealyx  wormy'  the  eiit ranee  had  been  made 
from  \h*'  lower  part  of  tln^  lower  eup."     Our  own  ohservatiiins  eor- 

•f.  S    Hur   Ent.  Bui.  67,  p.  74. 
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roborate  this  statement.  It  is  impossible  to  believe  that  the  codling 
moth  in  the  East  departs  entirely  from  this  habit.  The  number  of 
larvae  taking  their  first  meal  in  the  lower  cavity  is  probably  much 
less  than  97%,  but  from  the  large  number  of  dead  larvae  found  be- 
neath the  stamens  on  sprayed  fruit,  their  diminutive  size  showing  that 
death  occurred  during  the  first  instar,  it  is  evident  that  spraying  must 
be  so  done  as  to  protect  the  lowermost  cup.  We  have  observed  as 
many  as  a  dozen  dead  larvae  of  the  first  instar  below  the  stamens  of  a 
single  apple.  The  tree  from  which  this  fruit  came  was  next  to  a 
packing  shed  where  2,000  boxes  of  wormy  fruit  had  been  cuUed  and 
dumped,  yet  that  tree,  as  well  as  all  those  near  by,  was  kept  99.9% 
clean.  It  is  safe  to  say  that  such  protection  could  not  have  been 
g^ven  if  the  lower  cavity  had  not  been  reached  by  the  spray.  In  pre- 
vious years  these  trees  had  been  losing  three  fourths  of  their  crop, 
though  heavily  Vermorel-sprayed  with  concentrated  arsenate  of  lead. 
That  the  larva  should  be  directed  to  the  lower  cavity  is  not  strange, 
for  even  in  our  ignorance  of  the  tropisms  of  the  codling  moth,  we 
must  appreciate  that  the  nectaries  are  located  here,  that  the  epidermis 
beneath  the  stamens  is  much  thinner  than  in  the  outer  cavity,  where  in 
the  mature  fruit  it  becomes  even  woody,  and  that  a  hiding  lar\'a  will 
seek  the  end  of  a  retreat.  Certainly  the  odor  at  the  calyx  end  is  more 
intensive,  even  to  our  perceptions,  than  that  emanating  from  the  other 
parts  of  the  apple. 

6,  **I  am  informed  that  at  the  proper  time  for  the  first  spraying 
there  is  very  little  rain  at  Wenatchee  to  wash  off  the  poison.  It  is,  of 
course,  useless  to  spray  during  a  rain.  A  proloimed  rainy  spell  at  the 
first  spraying  is  a  serious  mutter,  for  it  interferes  with  the  timely 
application  of  the  poison." 

Mr.  H.  E.  Bacon  has  at  Evergreen  an  orchard  of  thirty-six  acres, 
with  about  as  many  varieties.  In  1907  this  place  was  sprayed  six 
times  with  Vermorel  nozzles  and  lost  40%  of  its  crop.  This  year  it 
was  sprayed  once  under  our  direction.  During  a  part  of  the  time  it 
rained,  yet  that  had  no  appreciable  effect  and  the  entire  orchard 
yielded  over  99%  of  worm-free  .fruit. 

Almost  everj"  year  it  has  rained  before  the  first  spraying  was  com- 
pleted, in  some  cases  accompanied  by  a  driving  wind  storm.  Never- 
theless our  spraying  has  not  been  interrupted.  That  there  has  been 
^o  need  of  waiting  for  more  pleasant  weather  is  apparent  at  picking 
time  from  the  results  as  perfect  from  the  plots  sprayed  durin*;:  the  rain 
as  elsewhere.  In  these  cases,  which  have  been  carefully  watched, 
almost  the  entire  protection  to  the  flower  was  the  poison  forced  be- 
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Death  the  stamens.  The  outer  calyx  cup  was  washed  free  of  spray 
by  the  rain,  which  of  course  could  not  penetrate  below,  like  our  spray 
driven  at  200  pounds. 

7.  ''/  would  also  call  your  attention  to  another  point,  which  per- 
haps is  not  familiar  to  you,  and  that  is,  that  in  some  of  our  varieties 
it  is  simply  impossible  to  get  the  poison  down  to  the  bottom  of  the 
calyx  cup,  because  of  the  apple  formation  itself." 

Professor  W.  S.  Thomber,  horticulturist  at  the  Washington  Ex- 
periment Station,  has  devoted  many  years  to  a  comparative  study  of 
the  apple  blossom,  both  in  the  Atlantic  and  the  Pacific  regions,  and 
he  assures  us  that  microscopic  measurements  show  no  differences  in 
structure  induced  by  the  change  in  environment.  We  have  sprayed 
nearly  one  thousand  varieties  of  apples  with  unquestioned  success,  and 
have  yet  noticed  none  of  such  conformation  that  the  lower  calyx 
could  not  be  effectively  sprayed. 

It  is  true  that  the  stamens  are  turgid  and  woolly  and  crowd  against 
the  pistil,  forming  a  tight  barrier  against  a  misty  spray,  but  their 
diverging  fn*e  ends  make  a  funnel-throat  readily  forced  open  by  a 
pressure-driven  coarse  spray,  if  that  l)e  squarely  directed  against  the 
flower,  to  spring  shut  again  and  enclose  a  drop  of  the  liquid.  This 
probably  is  the  secret  why  arsenate  of  lead  will  serve  when  used  as 
weak  as  one  pound  to  eighty  gallons,  or  probably  even  much  less,  for 
the  drop  (>arrios  with  it  t^nongh  poison  amply  to  coat  the  interior  of 
the  cavity  wh<»ii  rvaporated.  Our  criterion  of  thoroughness  during 
the  first  spraying  is  to  siM»tion  flowers  picked  at  random  to  see  if  the 
lowrr  cup  is  fill(»d  wfth  liquid.  If  any  flowei-s  are  found  dr\'  l>eneath 
the  staiiHMis  of  course  the  spraying  is  im|)erftM.»t.  and  100%  returns 
can  not  be  experti'd  from  the  sinirle  spraying.  However,  the  lower 
cup  is  always  full  when  the  tower-crt>ok-Bordeaux  nozzle.  200-pound 
pressure  method  is  U84»d. 

y.  ** If  I  nin  tht  prafsurt]  up,  the  blossoms  capsizid  from  the  force 
of  the  spray,  and  still  the  spray  did  not  get  into  the  lower  cavity," 

A  presNun- driven  spray  directed  sipiarely  will  invariably  be  forceil 
past  the  stamens  before  the  lltiwer  has  a  ehan<'e  to  tip  over.  Vermorel 
nozzh*s.  which  throw  a  holhiw  e<»ne  of  spray,  rarely  strike  the  blnssoms 
squarely,  and  then-fnre  i-ven  if  e<»arse  are  not  capable  of  filling  all 
the  Inwi'r  cups.  Wlirri  Honleaux  sprayiiiLT  is  done  fpi>ni  the  gnninct 
the  tlo\s«rs  an-  hit  from  the  side  and  are  thn)\vn  ov«*r  by  the  forC6 
of  the  spray  witln»nt  Immhit  «'fT«'ctiv<"ly  rille<l. 

'J.  **  Most  itf  our  orchardists  use  too  coarse  a  spray  anyway  and  one 
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hesitaies  to  advise  them  to  make  it  any  coarser.  They  will  not  buy 
more  than  one  nozzle  for  all  their  sprayings  and  to  speak  of  making 
that  a  little  coarse  would  be  almost  heresy  in  our  state,  since  they 
would  use  this  coarse  nozzle  for  all  purposes  and  it  would  eat  up  more 
liquid  and  would  discourage  som^  of  them  from  spraying  ai  all.  It 
does  not  take  much  to  discourage  them  anyway  during  the  last  two  or 
three  years." 

A  coarse  nozzle  does  not  mean  a  drilled-out  Vermorel.  It  must 
be  of  the  Bordeaux  type,  where  the  force  of  the  liquid  is  not  spent  on 
leaving  the  orifice.  Such  a  nozzle  is  not  wasteful,  but  eflfective.  It 
is  the  type  used  almost  exclusively  in  this  region,  and  it  is  used  for 
all  kinds  of  spraying.  It  does  not  miss  the  object  aimed  at,  like  the 
Vermorel,  but  shoots  a  penetrating,  eflfective  sheet  of  spray,  filling  all 
the  blossoms  in  its  path  to  a  distance  of  eight  or  ten  feet  from  the 
nozzle.  Moreover,  since  the  main  cost  of  spraying  is  labor,  a  nozzle 
that  throws  nearly  three  gallons  per  minute  is  more  economical  than 
a  battery  of  Vermorels  distributing  one  half  as  much  spray.  A  single 
Bordeaux  nozzle  is  all  that  a  hand-pump  can  maintain  at  above  150 
pounds  pressure.     A  power  sprayer  can  supply  four. 

10.  ''The  one  point  that  I  take  such  exception  to  is  the  weak  spray 
of  on£  pound  of  arsenate  of  lead  to  fifty  gallons  of  water.  In  all 
my  experim^ents  I  find  that  less  than  two  and  one-half  pounds  to  fifty 
gallons  mil  not  suffice  to  kill  all  the  worms.'' 

While  we  use  and  recommend  one  pound  of  the  arsenical  to  every 
fifty  gallons,  a  block  of  trees  sprayed  one  pound  to  eighty  gallons 
yielded  us  99.92%  of  worm-free  fruit.  These  same  trees  were  over 
50%  wormy  the  year  before  when  given  Vermorel  sprayings  of  three 
pounds  to  fifty  gallons.  It  is  not  the  formula  that  is  important,  but 
the  method  of  application. 

11.  "Fruit  trees  are  being  poisoned  and  killed  by  excessive  use  of 
poisons.  The  heavy  drenching  of  trees  is  therefore  a  dangerous  pro- 
cedure." 

The  enigmatical  disease  occurs  in  Washington,  but  is  prevalent  in 
neglected,  little-sprayed  orchards  as  well  as  in  those  over-sprayed. 
But,  granting  the  danger  of  arsenical  poisoning,  it  is  but  another 
point  in  favor  of  the  single  spray.  ** Drenching  the  trees"  is  not  a 
happy  description  of  the  western  method  of  spraying.  Each  blas- 
«om  is  filled  or  drenched,  but  the  driving  spray  can  be  so  accurately 
apportioned  that  there  need  be  little  drip  from  the  tree.  To  be  cer- 
tain of  thoroughness  most  growers  overspray  and  thus  drench  the 
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trees,  so  that  the  ground  beneath  may  be  damp.  In  general  one  gal- 
lon of  spray  suffices  for  about  two  bushels  of  expected  fruit.  The 
amount  of  spray  that  each  blossom  can  hold  is  limited,  so  that  with 
a  little  watchfulness  there  need  be  no  waste  of  spray  material.  An- 
other point  not  to  be  neglected  is  that  our  spray  contains  one  pound 
of  arsenate  of  lead  to  fifty  to  eighty  gallons,  which  iH  about  one  third 
the  strength  usually  used.  While  we  may  apply  more  gallons  per 
tree,  the  total  amount  of  arsenic  used  is  less  than  when  the  concen- 
trated misty  spray  is  employed. 

12.  **Ar€  not  the  good  western  results  due  more  to  thoroughness 
than  to  the  200  pounds  of  pressure  which  is  supposed  to  be  necessary 
to  drive  the  spray  into  the  lower  calyx  caxntyf" 

A  high  pressure  \h  first  of  all  conducive  to  thoroughness.  There 
is  Httle  chance  of  missing  bloKSoms  with  a  broad  sweeping  stream. 
In  the  case  of  the  badly  inf<*8ted  Breese-Johnson  orchard  at  Wen- 
atchee,  six  acres  were  sprayed  at  240  pounds  pressure,  and  two  acres 
at  140  pounds.  The  six  acres  lost  but  one  third  of  one  per  cent ;  the 
portion  sprayed  at  low  pressure  lost  3%.  At  200  p<mnds  pressure 
practically  twice  as  much  spray  leaves  the  nozzle  as  at  100  pounds. 
The  spraying  consumes  but  one  half  the  time.  With  western  labor  at 
$2.50  per  day,  and  the  pericxl  (»f  spraying  limited  to  the  closing  of 
the  sepals,  the  time  clf»ment  in  spraying  is  an  important  facti»r.  A 
coarse  spray  at  SO  or  100  pounds  can  force  the  stamens  and  till  the 
lower  cup,  but  its  effective  range  is  limited  and  therefore  every  branch 
must  receive  individual  attention.  A  moment's  comparison  in  the 
field  between  the  western  and  eastern  methods  of  applying  spray  has 
instantly  converted  every  fniit  grower  to  the  high  efficiency  spray. 
No  adequate  idea  of  the  effectiveness  and  rapidity  of  a  downward  di- 
rected, presfiure-<l riven  Hordeaux  sprayii^ir  can  be  formed  by  guessing 
in  the  office  or  laboratory. 

Washington  tVuit  LTowers  have  not  l>een  slow  to  appreciate  the 
economy  c>f  power  spraying'.  In  1!M)S  ov«»r  one  hundred  tifty  high 
pressure  »jasoliiir  powrr  outfits  wrrv  sold  in  Kastern  Washinirton 
alone,  probably  four  times  as  many  as  were  sold  in  any  one  state  in 
the  Miildlc  West.  Am]  yet  the  tm  states  lM'tw«en  Nebra.ska.  Arkansas 
and  Ohio  cniitnin  iiiorr  than  oih-  half  of  all  the  apple  tre«^  irrown  in 
the  I'niti-d  Stat.*s.  while  Kastmi  Washingtnii  has  but  KJ  .  In  com- 
menting nil  this  fait.  K«litnr  .1  M  Irvine  nf  thr  Fruit  iinnni  asks: 
*'Is  it  n«>t  liktly  that  this  is  m?i»-  r»ason  why  our  !ii»rthw«'stern  friends 
art*  ahh-  tn  L'n.iiaiitiM-  ahsnlutrly  evi-ry  applf  in  tin*  b^x.  wliih'  most  of 
th«'  LTMNvrr**  «'f  thf  Middh*  West   an*  rlainnrinir  f«»r  a  *straiirht   pack.* 
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f  orchard  run/  and  other  forms  of  grading  which  will  take  the  wormy, 
scabby  apples  with  the  sound  fruit?" 

13.  **  Spraying  for  ike  first  brood  alone  could  not  successfully  he 
depended  upon  in  a  very  wormy  orchard,  nor  where  the  orchard  is 
surrounded  by  infested  trees." 

P.  Sanger  bought  an  old  orchard  at  Toppenish  that  produced  150 
boxes  of  salable  fruit  in  1907.  He  sprayed  it  three  times  for  the  first 
brood  in  1908  and  packed  out  9,000  boxes.  The  orchard  was  made  97% 
clean,  a  decided  change  from  practically  100%  wormy,  by  careful 
spraying  for  the  first  brood  alone.  The  results  should  have  been 
practically  100%  clean,  but  a  10%  calyx  infestation  of  his  wormy 
fruit  indicated  a  faulty  application  of  the  first  spraying. 

The  Breese-Johnson  tract  at  Wenatchee,  which  lost  over  half  of 
its  fruit  in  1907,  was  certainly  a  wormy  orchard.  In  1908  a  part  of 
this  was  sprayed  twice  and  a  part  once  for  the  first  brood  and  the 
crop  was  rendered  99%  clean.  The  second  spraying  gave  no  ap- 
preciable benefit,  not  enough  to  pay  for  its  application,  and  there  were 
no  calyx  wormy  apples.  The  Blue  Pearmains  of  this  orchard  were 
90%  wormy  in  1907,  when  they  had  been  given  four  Vermorel  spray- 
ings. One  Bordeaux  spraying  in  1908  changed  the  fruit  of  these 
trees  to  93%  clean.  The  King  apples  were  85%  wormy  in  1907.  The 
one  spray  of  1908,  filling  the  lower  cups,  changed  the  loss  to  less  than 
3%. 

H.  E.  Bacon  has  a  35-acre  orchard  at  Evergreen  which  lost  40% 
of  its  crop  when  Vermorel  sprayed.  In  1908  it  was  sprayed  once 
under  our  direction  and  the  loss  was  reduced  to  less  than  1%.  Mayor 
Mclnnis  of  White  Salmon  lost  half  of  his  crop  of  1907.  In  1908  one 
spraying  saved  99%.  Doctor  Hedger  of  Kiona  lost  every  pear  to  the 
worms  in  1907.  Then  in  1908  he  sprayed  once  and  his  record  was  one 
wormy  pear  to  three  hundred  boxes. 

Such  cases  could  be  further  enumerated,  but  these  show  that  spray- 
ing for  the  first  brood  is  not  only  practical  in  the  badly-infested  or- 
chard, but  that  it  is  the  only  method  that  will  succeed. 

These  same  instances  will  give  the  answer  to  the  objection  made  by 
an  eastern  entomologist  that  he  would  **be  afraid  to  rely  on  a  single 
spraying  during  some  of  the  bad  seasons,  since  most  of  the  actual  in- 
jury in  the  East  here  is  done  by  the  second  brood."  That  is  the  very 
time  that  emphasis  should  be  placed  on  spraying  for  the  first  brood. 

As  to  the  danger  from  outside  infection,  we  have  for  some  time  felt 
that  it  is  overestimated,  when  good  spraying  is  done.  In  a  forthcom- 
ing bulletin  will  be  given  the  worminess  tree  by  tree  in  an  orchard  ad- 
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jacent  to  an  unsprayed  block  of  trees.  Even  those  trees  next  to  the 
nnsprayed  portion  did  not  become  contaminated  enough  to  warrant 
more  than  the  single  spraying  they  were  given. 

The  Breese-Johnson  tract  directly  adjoins  an  orchard  that  was  75% 
wormy  in  1907.  The  trees  adjacent  to  this  wormy  orchard  are  the 
Elings  just  cited,  which  we  sprayed  once  in  1908.  The  owner  of  the 
infested  orchard  also  sprayed  and  had  25%  of  loss  last  season,  but  the 
previous  and  present  worminess  of  his  orchard  had  no  appreciable 
effect  on  the  trees  adjoining. 

14.  ^^  Cannot  just  as  satisfactory  results  be  obtained  with  Paris 
green  or  arsenate  of  lead  applied  as  a  fine  mist  in  moderate  quantitiee 
over  the  trees,  at  about  100  pounds  pressure,  if  the  spray  is  directed 
down  into  the  open  outer  calyx  cavities?  I  have  not  seen  sufficient 
evidence  to  warrant  entomologists  in  answering  this  question  in  the 
negative," 

Z.  A.  Lanham  of  Wcnatchee  sprayed  in  just  this  fashion,  a  power 
sprayer  at  140  pounds,  Vermorel  nozzles,  and  three  pounds  of  arsenate 
of  lead  to  fifty  gallons.  Even  with  four  applications  properly  timed 
his  yearly  loss  was  4.000  boxes,  valued  at  $4,000.  We  sprayed  his 
orchard,  substituting  Bordeaux  nozzles  at  the  1 :  50  formula,  and 
chanped  his  total  loss  to  hut  six  boxes.  This  man  sprayed  in  the  old- 
fashioned  way  and  paid  for  it  at  the  rate  of  $4,000  a  year.  His 
spraying  hill  for  labor  and  materials  now  amounts  to  $70  per  year. 
With  the  slow  mist  nozzles  and  concentrated  spray  and  repeated  ap- 
plications it  used  to  be  $350. 

S.  Johnson  and  L.  II.  Broese.  also  of  Wenatohee,  have  an  orchard 
trart  that  ainmally  lost  fiO^f  of  its  fniit  when  Vermon»l  sprayed,  even 
thou^rh  a  powtT  outtit  was  used.  This  year  Bordeaux  nozzles  were  sub- 
stitute<l,  two  spray inirs  instead  of  four  were  given  and  the  formula 
was  cut  dtjwn  to  one  third.  The  total  loss  for  the  combined  tract  of 
eight  acres  was  one  per  cent.  IIen»  the  sulmtitution  of  Bordeaux  noi- 
zles  had  a  money  vahn»  of  $3,000. 

A  canvas.s  of  the  orchardists  in  the  Yakima  Valley  made  five  years 
ago  .showed  an  averajre  of  H'y^f  returns  and  the  Vermorel  nozzle  was 
ex<*lusively  uwmI.  Now  th«*s(»  same  irrowers  u.se  the  Bonleaux  nozzle, 
and  their  averajr**  returns  are  above  95*^^ .  The  abanthmment  of  the 
mist  spray  nozzle  certainly  has  meant  a  s«vinir  to  the  fniit  growers 
of  Wa.shinjrton  of  Inindreils  of  thousiinds  <»f  dollars.  And.  strange 
to  say.  scan»«*ly  a  Ii<»rdfaux  nozzle  is  sold  vhsX  of  (*olorado. 

Whili*  snrh  cases  as  tht*se  are  extreme  instanc<»H.  taken  where  the 
oo<lliiig   moth   is  thn»<»-bnMHleil   and   consequently   capable   of   much 


February, '091         JOURNAL  op  economic  entomology  77 

greater  damage  than  in  the  North  Atlantic  States,  they  suggest 
however  the  great  potential  influence  carried  by  the  ofl&cial  entomol- 
ogist. His  advice  is  heeded,  and  unfortunately  the  word  of  the  con- 
servative laboratory  professor  may  carry  more  weight  than  that  of 
the  man  who  has  learned  in  the  field. 

Mist  sprays  seem  to  give  success  in  the  East,  but  is  not  their  effi- 
ciency more  apparent  than  real,  due  to  a  comparatively  smaller 
number  of  larvce?  The  same  warmth  and  sunshine  that  gives  a  red 
cheek  to  our  Greening  apples  also  produces  an  extra  brood  of  cod- 
ling moth.  It  is  where  the  codling  moth  does  the  greatest  damage 
that  the  mist  spray  demonstrates  its  weak  points. 

15.  **I  do  not  understcmd  how  one  spraying  ca/n  control  the  insect, 
when  all  of  our  experiments  have  been  conducted  in  such  a  way  as  to 
make  the  first  spraying  just  as  effectual  as  we  possibly  could  do,  many 
of  our  sprayings  having  been  done  from  a  platform  and  the  tree  com- 
pletely drenched,  and  even  with  this,  usually  four  sprayings  have 
been  necessary." 

This  coming  from  a  southern  experiment  station  in  one  of  the  most 
important  apple  regions  may  be  taken  as  an  answer  to  the  preceding 
objection.  As  long  as  our  station  used  Vermorel  nozzles  or  threw  the 
spray  up  into  the  trees  we  deemed  four  sprayings  necessary  for  our 
river  valleys.  The  Idaho  station  has  just  tested  the  number  of  spray- 
ings necessary  when  using  Vermorel  nozzles,  and  they  get  their  max- 
imum benefit  of  94%  with  five  applications.  But  Vermorel  spraying 
always  gives  calyx  wormy  apples,  and  it  is  just  in  proportion  to  the 
number  of  calyx  wormy  apples  that  we  find  the  total  infestation  vary- 
ing. Five  years  ago  the  Yakima  orchardists  found  40%  of  their  wormy 
fruit  wormy  at  the  calyx.  They  were  then  using  Vermorel  nozzles. 
When  Bordeaux  nozzles  were  substitued  and  the  spraying  was  done 
from  the  ground  the  calyx  infestation  was  reduced  to  about  25%. 
When  the  crook  and  raised  platform  were  adopted,  absolutely  no  ap- 
ples became  wormy  through  the  calyx  end.  Only  when  calyx  infesta- 
tion is  eliminated  can  one  spraying  be  relied  upon. 

16,  ''Our  country  is  a  large  one  and  the  differences  between  the 
Atlantic  and  the  Pacific  coasts  are  greater  than  are  ordinarily  believed, 
and  this  applies  to  plant  life  as  well  as  to  animal  life.  Because  a  prac- 
tice has  been  found  successful  in  Washington,  it  does  not  by  any 
manner  of  means  mean  thxit  it  will  be  equally  stcccessftd  on  the  At- 
lantic coast." 

It  sounds  scientific  and  weighty  and  learned  to  assert  this,  but  how 
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tme  is  it  ?  It  was  this  same  excuse  that  permitted  the  Pacific  coast  to 
have  a  monopoly  of  the  sulphur  lime  wash  for  fifteen  years.  There 
are  greater  differences  between  the  extremes  of  our  Washington  or- 
chards where  the  one  spray  has  been  successful  than  between  an  av- 
erage Washington  orchard  and  one  in  the  Atlantic  region.  The  one 
spray  has  been  used  in  Washington  at  elevations  from  90  feet  to  3,000 
feet,  with  rainfall  ranging  from  six  inches  to  thirty  inches,  and  where 
the  codling  moth  has  two  broods  as  well  as  where  it  has  three. 

An  outline  of  the  western  method  was  sent  to  many  horticulturists, 
practical  and  official,  with  the  request  that  it  be  given  a  trial.  I  know 
of  no  case  east  of  Colorado  where  the  simple  details  have  been  fully 
carried  out.  The  following  tests,  however,  though  given  under  low- 
pressure,  are  suggestive. 

J.  C.  M.  Johnson  of  New  Wilmington,  Pennsylvania,  sprayed  once 
only,  with  a  power  outfit  at  80  to  100  pounds  pressure,  using  arsenate 
of  lead.  He  wTitt*  of  his  results  as  follows:  **The  results  were  ex- 
cellent. My  Russets,  always  before  wormy,  were  beautiful  and 
smooth  and  without  a  worm,  while  a  small  lot  of  trees  in  a  field  that 
could  not  be  got  at  had  the  same  old  kind  of  wormy  Russets.*  My  Pal- 
lowaters  showed  the  same  benefit,  and  the  unsprayed  ones  the  same  lot 
of  worm  holes.  The  Rambos  were  e(iually  benefitted.  My  Baldwins 
are  as  near  perfection  as  I  ever  saw,  not  a  worm.  Ben  Davis  was 
sprayed  with  the  n»st,  and  has  no  worms.  I  consider  your  advice  was 
worth  hnndn»ds  n{  dollars  to  me." 

Mr.  P.  B.  Powell  of  Clinton,  New  York,  wrote  for  our  spraying  di- 
rections. Hr  tested  the  single  spray  on  the  only  low  tree  he  had,  us- 
ing as  much  force  as  he  could  obtain  from  his  hand  pump.  The 
crop  of  this  tree  was  almost  entirely  free  from  worms,  while  else- 
when',  when*  two  l«»ss  thoron>:h  applications  were  driven,  his  fruit  WM 
appnM'iiihly  injured. 

.Mr.  .1.  Ktna  Buck  had  opportunity  to  trst  our  su(?(>:estions  for  the 
Vinrinia  «'Xprriint»iit  station.  One  coarse  and  weak  spraying  directed 
«li»wii\\anl,  at  a  pn^suro  of  100  to  120  pounds,  produced  98.81%  of 
worm  fn'«*  fruit.  Two  sprayintrs  gave  9S.909f .  Obviously  if  one 
spray iiiL'  <aii  In*  iiindr  to  produce  such  r«»snlts  it  is  n(»t  economy  to  give 
njnp-      .\ii«l  \\i'  an*  iToiwnnic  cntonmlojrists. 
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AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLO- 

GISTS 

In  accordance  with  the  provisions  of  the  constitution  the  Presi- 
dent has  appointed  the  following  Committee  on  Membership  for  the 
year  1909 :    Dr.  H.  T.  Femald,  chairman,  Dr.  John  B.  Smith  and  Mr. 

W.  D.  Hunter. 

W.  E.  Bbitton,  President. 
A.   F.   BuROESs,   Secretary. 


Scientific  Notes 

During  the  summer  of  1908,  various  species  of  leaf  hoppers  were  abundant 
In  apple  and  maple  plantations  in  nurseries.  Typhlocyba  rosae  L.,  Empoasca 
unicolor  G.,  and  E,  mali  Le  B.  were  common  on  apples,  and  T.  rosae,  T. 
bifasciata  G.  ft  B.  and  E.  mali  were  also  collected  on  maples.  It  should  be 
recorded  that  E.  mali  was  present  in  unusual  numbers  on  beans,  and  espe- 
cially on  potatoes  in  all  of  the  leading  areas  of  production.  On  account  of 
the  abundance  of  this  insect,  many  potato  growers  were  of  the  opinion  that 
this  species  was  responsible  for  the  early  decline  of  the  plants,  which,  how- 
ever, was  largely  due  to  tip  burn,  which  was  widespread  and  very  destruc- 
tive.   The  above  species  were  kindly  identified  by  E.  P.  Van  Duzee. 

Puuetures  in  bark  by  Oecanthua  niveus  De  Geer  are  common  on  neglected 
apple  trees  about  Geneva.  The  eggs  are  deposited  singly  and  may  be  found 
in  the  bark  of  the  limbs  and  larger  branches.  The  eggs  of  O.  nigricomis 
Walker  are  laid  in  linear  series,  and  are  usually  abundant  in  raspberry  canes. 

Polydroaus  impreasifrons  Gyll.,  an  imported  species  and  heretofore  not 
recognized  In  this  country,  has  l»ecn  collected  in  large  numbers  by  Mr.  W.  J. 
Schoene  on  willows,  poplars,  roses,  apples  and  pears  at  Geneva  and  Lyons. 

P.  J.  Parrott. 

Diestrammena  marmorata  in  Colorado.  The  curious  Diestrammena  marmo- 
rata  (Haan),  an  orthopterous  insect  native  of  Japan,  has  just  been  found  in 
abundance  in  a  greenhouse  at  Boulder,  Colorado.  The  insect  was  brought 
to  my  notice  by  Miss  Myrtle  Fawcett,  one  of  my  students,  who  reports  that 
It  is  strongly  suspected  of  being  resiwnslble  for  great  damage  to  violets. 
Some  years  ago,  tlie  same  species  was  found  in  a  greenhouse  at  Minneapo- 
lis, and  on  this  account  was  figure<l  in  Lugger's  work  on  the  Orthoptera 
of  Minnesota,  p.  254.  Other  species  of  the  genus  are  well  figured  by  Rehn 
In  Proc.  Acad.  Nat.  Sci.  Phila.,  190G,  p.  288  and  291. 

T.    D.    A.    COCKEREIX. 

Locust  control  in  South  America.  Clippings  from  Montevideo  papers, 
kindly  placed  at  our  disposal  by  Dr.  Howard,  notice  a  riMcnt  law  in  relation 
to  locust  outbreaks.  There  is  a  central  committee  ap|>ointed  by  the  exec- 
utive. This  committee  is  charged  with  the  execution  of  the  law  and  Is  em- 
powered to  appoint  departmental,  sectional  and  district  committees.  The 
law  makes  it  obligatory  for  proprietors  and  tenants  of  lands  invaded  by  lo- 
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costs,  to  combat  and  destroy,  at  their  o^-n  expeuM,  both  the  flying  insects 
and  the  nymphs,  and  to  notify  the  authorities  promptly  of  the  date  and 
place  of  oviposit  ion.  The  editor  of  the  Montevideo  Times  objects  to  this  fea- 
ture of  the  law,  claiming  that  the  burden  on  certain  landlords  and  tenants 
would  proTe  ruinous,  even  if  the  locuHts  did  not  devastate  the  affected  section. 
Provision  is  made  for  the  protection  of  certain  birds.  Violators  of  the  Act 
are  liable  to  fines  ranging  from  $10  to  $500.  The  proceeds  from  fines  and 
an  appropriation  of  1100,000  are  made  available  for  the  prosecution  of  this 
work.  The  editor  of  the  Times  very  wisely  calls  attention  to  the  fact  that 
this  Act  should  be  supplemented  bx  the  creation  of  a  permanent  office  for 
the  study  of  locusts  and,  in  particular,  for  devising  means  for  controlling 
these  pests.  There  Is  certainly  nee<l  of  economic  work  in  that  section  of 
the  world. 

Brown-tail  moth,  Euproctis  chrysorrhcta  Linn.  Nurserymen  and  fruit 
growers  have  been  considerably  aroused  over  the  reception  of  large  numbers 
of  seedlings  from  Anglers,  France,  bearing  many  nests  of  the  brown-tail 
moth.  These  shipments  were  widely  distributed  in  New  York  state  and  also 
sent  to  other  parts  of  tlie  country.  New  Jersey,  Tennessee,  Iowa  and  Mis- 
souri, at  least,  having  been  the  destination  of  such  packages.  The  New  York 
State  Department  of  Agriculture,  through  Its  inspection  force,  has  displayed 
a  most  creditable  activity  in  locating  shipments  and  In  insisting  upon  th« 
observance  of  rigid  precautions  to  prevent  this  insect  from  be<.x>ming  gen- 
erally establishe<l.  All  nests  are  removed  from  the  stock  and  burned,  all 
infested  stock  and  that  in  boxes  where  nests  are  found,  is  dipped  In  a  mls- 
cible  oil  diluted  with  20  parts  of  water,  and  the  packing  and  boxes  destit^ed 
by  burning.  A  most  interesting  feature  is  the  great  resistance  of  these 
hibernating  caterpillars.  There  have  been  a  number  of  records  of  free  catsr- 
pillars,  that  is,  those  nut  protected  by  nests,  surviving  fumigation  under  or- 
dinary conditions  with  the  usual  amounts  of  cyanide  of  potassium,  namely, 
one  ounce  t«)  100  cubic*  feet  of  space,  for  two  hours  and  even  for  a  longer 
period.  Ttie  establishment  of  this  pest  in  widely  separated  localities  can  be 
prevented  only  by  ttie  heartiest  codperation  of  all  importers  In  adopting  the 
most  stringent  measures  for  tlie  destruction  of  the  caterpillars. 

This  not  altogether  unexpected  Introduction  Is  a  very  strong  argument 
in  favor  of  an  ade<iuate  national  quarantine  on  our  eastern  coast  at  least 
The  amount  annually  ex|>ende<l  in  New  Kngland  for  control  of  the  Qjvaj  and 
Brown-tail  Moths.  inse<'ts  which  might  have  been  easily  excluded,  would  sap- 
port  such  an  undertaking  ffir  at  least  a  decade. 

E.  P.  FKLT. 
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The  editors  will  thankfullj  reoeive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  sabsoribers.  Papers  will  be  published,  so  far  as  possible.  In  the  order  of  re- 
ception. All  extended  contributions,  at  least,  should  be  in  the  hands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  of  contributions  may  be  obtained 
«t  cost.  Minor  line  figures  will  be  reproduced  withont  charge,  but  the  engraving  of  larger 
illnstrations  must  be  borne  by  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Eds. 

The  Baltimore  meeting  was  a  most  profitable  and  interesting  gath- 
ering. Our  frontispiece  shows  that  there  was  a  large  assemblage, 
including  a  number  of  veterans  and  most  of  the  active  entomologists 
of  the  country.  There  was  an  unrivaled  opportunity  to  come  into 
close  touch  with  the  latest  developments  in  economic  entomology. 
The  program  departed  greatly  from  that  of  many  earlier  sessions. 
A  considerable  portion  of  the  time  was  devoted  to  very  profitable  dis- 
cussions of  methods.  The  extended  paper  containing  numerous  de- 
tailed observations  of  limited  general  interest  was  conspicuous  by  its 
absence.  Those  who  recall  the  tense  strain  necessitated  by  the  heav- 
ily overloaded  program  at  our  last  meeting  in  New  York,  most  surely 
welcome  the  change.  We  believe  that  a  large  part  of  this  relief  is 
due  to  the  possession  of  a  publication  in  which  longer  papers  can  be 
submitted  to  a  critical  audience  in  much  better  shape  than  when  deliv- 
ered orally.  Many  entomologists  are  taking  advantage  of  the  better 
publication  facilities  and  it  is  to  be  hoped  that  this  tendency  will 
continue,  and  that  our  meetings  may  be  devoted  more  largely  to  the 
ascertaining  of  facts  not  ordinarily  published,  rather  than  to  the 
recital  of  extended  records  belonging  more  properly  to  the  printed 
page. 

There  is  such  a  thing  as  over-organization.  The  economic  entomol- 
ogists, nursery  inspectors,  the  Entomological  Society  of  America,  Sec- 
tion F  of  the  American  Association,  and  the  general  zoological  organ- 
izations all  have  something  of  interest  for  the  economic  entomologist. 
Then,  in  addition,  there  were  the  affairs  of  the  Journal  Publishing 
Company  and  various  other  minor  organizations.  It  was  extremely 
difficult  to  meet  the  demands  of  all  and  at  the  same  time  have  a  cer- 
tain measure  of  leisure  for  discussion  of  problems  with  those  working 
along  similar  lines.  It  would  seem  as  though  cooperation  might  re- 
sult in  the  more  economical  handlini?  of  much  of  the  business  and 
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somethiug  be  gained  by  the  consolidation  of  a  few  allied  organiza- 
tions. One  side  of  this  problem  was  considered  in  the  tentative 
discussion  regarding  the  possibility  of  the  economic  entomologists 
affiliating  with  other  organizations  engaged  in  agricultural  research. 
While  this  larger  affiliation  may  be  advisable,  we  believe  that  some- 
thing must  be  done  shortly  to  still  further  simplify  the  requirements 
of  our  annual  meetings. 

The  following  statements  are  by  the  Business  Manager :  Volume  1 
of  the  Journal  of  Economic  Entomology  has  now  been  successfully 
completed  and  it  may  interest  our  readers  to  know  something  of  the 
present  status  of  the  Journal.  We  now  have  485  paid  subscribers 
in  every  state  and  territory  except  North  Dakota  and  Wyoming,  in 
all  of  the  Canadian  provinces  and  in  thirty-eight  foreign  countries, 
there  being  eighty  foreign  subscribers.  Six  hundred  copies  of  every 
issue  have  been  circulated  as  guaranteed  to  our  advertisers.  The  first 
year  closed  with  a  small  balance,  providing  that  all  bills  payable  are 
collected.  The  actual  printing  of  the  Journal  costs  about  $1,000. 
The  publication  of  the  Journal  would  be  entirely  impossible  were  it 
not  for  the  support  which  we  have  received  from  advertisers,  which 
has  been  due  to  the  very  efficient  work  of  Prof.  Wilmon  Newell,  state 
entomologist  of  Louisiana.  During  the  past  year  about  $500  worth 
of  advertising  was  secured  by  Mr.  Newell. 

At  the  meeting  of  the  Publishing  Committee,  it  was  voted  that  a 
most  cordial  vote  of  thanks  be  extended  to  Professor  Newell  for  the 
great  service  that  he  has  done  the  Journal  and  those  interested  in  it. 

There  can  be  no  question  that  tho  Journal  is  an  excellent  advertis- 
ing niodium  for  n»achinj;  the  (K»ononiie  entomologists  of  the  world. 
The  n»turns  from  such  advrrtising  are,  however,  not  as  directly  trace- 
able as  in  the  case  of  most  advertising  mediums,  and  we  would  urge 
our  readers  to  show  their  nppn'riation  of  our  adverti.sers  by  carefully 
reading:  the  advert isinir  pa«prt's  and  inrntioninL'  this  Journal  when 
doin^:  business  with  our  advert is«»rs. 

At  the  nKM'tiiitr  of  the  Journal  Publishin^r  Company,  it  was  decided 
to  funiish  Volume  1  to  all  new  snbserihers  for  $2  until  our  supply  is 
reduet-d  to  !<>(»  sets,  after  which  the  price  will  be  raised  and  a  certain 
nunilMT  will  1m'  k«*pt  p«*riiianeiitly  for  furnishing  sets  to  libraries. 
As  th«Ti'  an"  al»out  2(M)  sets  of  Volunu*  1  now  on  hand,  this  means 
that  the  inxt  Kmi  subserihers  ean  secure  Volume  1  at  $2,  after  which 
the  pri<'e  will  hf  n«lvaiier«l  and  without  (K»uht  Volume  1  will  Im»  diffi- 
cult to  s«eur«'  iM'fon*  many  years  If  you  have  friends  who  are 
j)rMs|MMtiv»'  suhsrribers.  you  will  do  them  a  favor  by  advisiuf^  them  <»f 
this  faet. 
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Bills  for  Volume  2  will  be  mailed  to  all  subscribers  of  Volume  1 
snd  subscribers'  names  will  be  carried  on  our  list  until  April  1.  If 
remittances  or  orders  to  continue  the  Journal  have  not  been  received 
by  that  time,  the  names  will  be  dropped  from  the  mailing  list,  which 
is  necessitated  by  the  rulings  of  the  post-office  department.  This  ex- 
planation is  made  so  that  subscribers  may  advise  us  of  their  wishes  as 
to  the  continuance  of  subscriptions. 

There  are  many  public  libraries  subscribing  to  some  entomolog- 
ical journals,  which  should  have  this  Journal.  Those  of  our  read- 
ers who  can  aid  the  business  manager  by  suggesting  names  of  such 
or  by  calling  the  attention  of  librarians  to  the  Journal  will  confer  a 
favor  upon  the  management. 


Obituary 

FRANCIS  HUNTINGTON  SNOW 

The  recent  death  of  Dr.  Francis  II.  Snow  removes  from  the  ranks 
of  American  entomologists  a  medalled  veteran  of  the  service.  It  was 
in  the  '60s  that  Francis  Snow,  a  boy  of  twenty-five,  went  out  to 
Kansas  from  Massachusetts  as  professor  of  mathematics  and  natural 
science  in  the  just-established  state  university  at  Lawrence.  He  was 
one  of  the  three  men  who  formed  the  entire  first  faculty  of  the  em- 
bryo institution.  The  other  two  finished  their  work  years  ago,  but 
Dr.  Snow's  call" to  rest  was  delayed  until  he  was  able  to  see  a  won- 
-derful  fruition  of  his  labors. 

With  the  addition  of  new  men  to  the  faculty  Professor  Snow  was 
^ble  from  1870  on  to  restrict  his  work  to  natural  history  and  after 
1886  to  botany  and  entomologj-,  his  chief  interest  and  activity  from 
the  first  having  been  devoted  to  the  collection  and  study  of  insects. 
In  1889  in  response  to  the  wish  of  all  the  people  of  the  state,  except- 
ing himself,  he  was  called  to  take  the  presidency  of  the  university. 
This  heavy  load  of  administrative  duty  he  simply  added  to  his  other 
work  because  he  would  not  be  driven  out  of  his  laboratory  and  mu- 
seum. The  university  began  under  his  administration  that  rapid 
growth  which  it  has  continued  up  to  today.  The  double  burden  was 
successfuly  sustained  l)y  him  for  eleven  or  twelve  years,  but  at  the 
€nd  of  that  time,  warned  by  s>^nptoms  of  bodily  rebellion,  among 
which  serious  insomnia  was  a  conspicuous  one.  Chancellor  Snow  gave 
back  to  the  Board  of  Regents  his  charge  of  the  university  and  de- 
Toted  himself  entirely  again  to  the  care  and  further  increase  of  his 
^freat  collections.     It  was  as  active  director  of  the  natural  history 
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museum  and  emeritus  professor  of  natural  histor}'  that  he  died  oq 
September  20,  1908,  aged  sixty-eight  years. 

There  is  no  space  here  to  enumerate  ever  so  compactly  or  fleetingly 
the  special  activities  and  successes  of  Professor  Snow's  career.  He 
was  the  pioneer  naturalist  of  Kansas,  and  for  thirty  years  its  most 
conspicuous  representative  in  meteorology,  botany,  ornithology'  and 
entomology.  Distinctly  an  old-time  "naturalist,"  student  of  Nature 
in  the  field  as  contrasted  with  the  newer  type  of  laboratory'  **  biolo- 
gist," Professor  Snow  was  at  the  same  time  a  teacher  and  personal 
help  and  inspiration  to  students  of  a  type  only  too  rarely  known  in 
university  circles.  His  love  of  birds  and  flowers  and  insects  never 
obscured  or  overcame  his  love  of  his  students.  His  enthusiasm  and 
energy  were  contagious.  He  made  first-class  men  out  of  the  best  of 
us,  and  something  at  least  worth  while  out  of  the  worst  of  us.  The 
roll  of  "formerly  of  Kansas"  men  who  are  teaching  and  investigat- 
ing in  lines  of  natural  history  is  a  long  one,  and  the  list  of  Snow*a 
students  is  a  large  part  of  it. 

Dr.  Snow  «  personal  contributions  to  science  are  chiefly  systematic,, 
faunistic  and  economic.  The  gathering  together  and  care  of  the  re- 
markably large  and  rich  collections  of  the  University  of  Kansas  are 
not  to  he  reckoned  as  the  least  of  these  contributions.  For  though 
the  eflfeotivc  aid  of  Dyche,  WiUiston  and  others  has  b<»en  an  indis- 
pensable part  of  the  building  up  of  the8^»  really  notable  collections. 
Snow  was  through  it  all  a  guiding,  driving  and  inspiring  spirit.  For 
many  years  his  was  the  sole  aetivity.  These  collections  now  housed 
in  a  splrndid  special  inusenni  building  are  an  abiding  tangible  evi- 
dence of  Dr.  Snow's  eapaeity  and  enthusiasni. 

The  most  eonspieuous  period  of  Professor  Snow  s  entomological 
canMT  was  that  of  the  early  '90s  when,  under  his  control,  Kansas 
tried  on  a  large  scale,  with  special  appropriations  from  the  Legisla- 
ture, tlif  artiliejal  intriKluction  of  epidemic  diseast»s  among  the  chinch- 
bugs  nf  h«T  great  whi'at  and  «*orn  ti»»hls.  Our  laboratorit»s  and  4iflict»H 
wen*  ov«Trun  by  the  hundreds  of  thousands  «»f  little  black  and  white 
malo<l<.rnus  pests  whieh  were  heinj;  sent  in  and  «»ut  by  daily  si*or<>a 
of  mail  pai'kaires.  The  work  and  its  n^sults  have  l)een  variously 
judjT'Ml.  W'v  may  admit  at  on<'e  certain  mistakes  in  interpretation 
of  nsults  ;iih|  rertain  failun's  in  method.  Hut  all  these  eone4H<Kionft 
to  ju>t  enlieism  dn  imt  eanefl  tlie  positive  results  «»f  }M>netit  whieh 
certainly  rame  thrnu-jh  the  whojrsal**  spreadiiiL'  of  funirous  diM'Ssea 
that  \\«»uld  i»ther\vise  have  remained  nnieh  mon-  restricted  in  their 
ranire  and  itTietivt-nevs.  With  thesr  innneHiati-  p«.siti\i'  hem-tils.  t«H». 
canif  till-  iiM.re  indirect  hut  p«*rhaps  lar»:er  one  of  the  awakemnl  in- 
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terest  of  the  people  in  scientific  insect-fighting,  and  the  aroused  at- 
tention of  entomologists  to  the  possibilities  of  this  phase  of  economic 
work. 

The  rewards  of  honor  that  came  to  Professor  Snow  in  his  long, 
active  life  of  student,  teacher,  university  president  and  represen- 
tative citizen  need  hardly  be  mentioned.  From  Williams  College, 
his  alma  mater,  he  received  an  honorary  Ph.  D.  in  1881,  and  from 
Princeton  University  the  degree  of  LL.  D.  in  1890.  His  conspicuous 
part  in  encouraging  local  interest  in  natural  history  was  recognized 
by  his  election  five  times  as  president  of  the  Kansas  Academy  of  Sci- 
ence/ His  personal  acquaintanceship  among  the  people  of  the  state  was 
extraordinarily  large,  and  his  place  in  the  respect  and  affection  of 
these  people  was  evinced  time  an^  time  again  by  public  recognition 
of  one  kind  and  another.  In  the  days  of  the  Populist  control  of  the 
state  administration,  it  is  probable  that  it  was  only  Snow's  personal 
strength  with  the  i)eople  that  saved  the  university  from  such  serious 
interference  as  befell  the  State  Agricultural  College.  The  dedication 
of  the  beautiful  university  building  of  natural  history  as  Snow  Hall, 
and  the  building,  by  special  legislative  action  and  appropriation,  of 
a  residence  for  his  inhabitancy  for  life,  were  characteristic  recogni- 
tions of  his  value  to  the  university  and  the  state. 

But  I  must  not  give  my  pen  more  rein.  My  personal  feelings  I 
have  given  no  rein  at  all.  As  student,  assistant,  colleague  and 
intimate  friend  of  Francis  H.  Snow  for  twenty-five  years,  I  have  in 
my  mind  and  heart  such  a  wealth  of  dear  memory  that  I  do  not  trust 
myself  even  a  word  or  phrase  of  personal  appreciation.  If  I  should, 
it  would  be  too  extravagant  for  publicity,  to  insufficient  for  my  own 
satisfaction. 

Vernon  L.  Kellogg. 

Paris,  December  24,  1908. 


Reviews 

Manual  of  North  American  Diptera,  by  Samiel  W.  Willistox.  p. 
1-405,  161  figures.     1908.    James  T.  Hathaway,  Xew  Haven. 

The  Diptera,  or  two-winged  flies,  are  rapidly  coming  to  the  front  on  ar- 
count  of  numerous  forms  previously  almost  ijrnoretl  and  now  recognized  as 
of  great  economic  importance.  The  author  has  laid  a  heavy  obligation  (in 
all  entomologists  in  turning  aside  from  other  lines  of  work,  to  condense  Into 
this  useful  manual  the  experience  of  a  lifetime.  The  value  of  the  publica- 
tion has  been  greatly  Increased  by  the  cooperation  of  such  Dipterlsts  as  Al- 
drich,   Coquillett,   Townsend    and   others.    The   large   series  of   illustrations 
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gathered  from  the  best  available  sources  or  specially  prepared  for  the  work, 
constitute  a  most  helpful  addition  for  the  amateur.  We  regret  that  the 
author  has  not  seen  fit  to  include  in  this  edition  a  bibliography  of  the  more 
important  works.  Despite  some  minor  imperfections,  this  manual  must  re- 
main for  some  years  at  least,  the  standard  work  on  Diptera,  invaluable  to 
the  amateur,  indispensable  to  the  specialist  and  most  illuminating  to  the 
general  student  of  entomology. 

James  Fletcher,  LL.D.  Ottawa  Naturalist,  January,  1909,  p. 
189-234. 

This  memorial  number  will  appeal  most  strongly  to  American  entomolo- 
gists. The  major  portion  of  the  number  is  occupied  by  papers  and  testimo- 
nials given  at  a  memorial  meeting  held  December  1,  1908,  Dr.  SaonderSt 
Mr.  Harrington  and  Professor  Macoun  b^ng  some  of  the  more  widely  known 
participants.  There  are  many  delightful  references  to  incidents  in  the  life 
of  Dr.  Fletcher,  showing  his  great  love  for  Nature,  his  unselfishness  and, 
most  striking  of  all,  his  ability  to  leave  a  wholesome  tmpresston  upon  all 
with  whom  he  came  in  contact  Messrs.  Gibson  and  Oroh  contribute  a  list 
of  the  published  writings  of  Dr.  Fletcher.  This  memorial  number  is  a  strik* 
ing  tribute  to  the  large  place  Dr.  Fletcher  filled  In  the  hearts  of  his  friends. 
A  life  worthy  of  such  a  testimonial  commands  the  admiratk>n  oi  all.  The 
editor  is  to  be  congratulated  on  the  general  excellence  of  this  issue. 

Twelfth  Report  of  the  State  Entomologist  of  Minnesota,  by  F. 
L.  W.\SHBURN,  p.  1-205,  1908. 

This  n*|Nirt  ciiutaliiM  valuable  additions  to  our  knowltMl^ri*  reM|HH'tiug  a  num- 
ber i>f  im|x»rtaiit  iuHe<*t8.  There  Is  an  extended  diM*UK8lou,  Illustrated  by  an 
4*X(*t>lh*nt  (-iiloretl  \Ai\U\  f>f  the  apple  leaf  hop|ier,  siiecMal  attention  being  given 
to  repreHMlve  lueaHures.  <  tras8hop|»er  <imtrol  Is  briefly  noticed.  Original  bio* 
loKUal  data  on  the  fcre4>ii  aphis,  Toxoptvra  ffiaminum,  the  Kiiglish  grain  louse, 
Stu4nniiphum  {fninaria  and  other  HiiecleH  are  phKtfl  on  rtntinl  and  <x>ntrol 
nHMiHiir«»s  4liH4iiK8(il.  Th«»  n»|»<»rt  (itntaltm  a  ret^ml  (»f  the  nunM»ry  insp(H*tion 
Work.  iiK-hulhik'  a  Muiiiinar.v  of  the  laws  In  fun-e  In  other  stateti.  There  is  a 
i;eii«*nil  (liHcusMion  of  Mprayln^r.  with  noteH  on  a  numlHT  of  Injurious  si)eoies, 
and  s|»e<-ial  nc»ti('<*  of  mtuw  itn|Mirtant  Mhaide  tn^e  |)ests.  There  are  extensive 
rf(*«»nU  of  4*\|»erinH>ntal  work  witli  lnH4*ctlcid(*H  against  tin*  cablmtn*  maggot. 
An  nniiMual  feature  in  fouuil  In  the  series  f>f  abstracts  of  entoniologU*al  papers 
from  tli«*  Kx|KTinu*nt  Station  Hit^ird.  Mr.  K.  A.  VIokery  Is  the  author  of  an 
ex<-«'lli*nt  pa|H'r  on  tlit*  anatomy  of  plantlii-e.  Mr.  Hrues  descrilies  a  number 
of  n«>\v  paraHltfM  nf  tli«*  <'abl>at:i>  nia»n;ot.  while  lK«H-tf»r  Franklin  rharacterlseii 
the  larvM'  and  pupa'  of  (-ertain  stalk  l)orers.  The  re|n»rt  iimtains  an  ex<'ellent 
MTie*i  of  original  illustrations. 

Tick  Eradication,  hy  K.  C.  Cotton.  Tvuu.  AltI*-.  Kxp't.  Sta.  BuL 
{>1.  p.  :>:i  71,  VJ06. 

Tins  4iinipr**hen«<tx «'  «liJMtis?»ion  «»f  th«*  «.ittl»*  s|hi  m»*»  i?*  l)aM*il  iiiMin  two  3*eani 
ln\i-^li;:ation>  uinl«'r  riM»iM**'«*»«»»  (iin«liti«»ii>  The  life  hintorx  t»f  the  tick  is 
<lis4  u-He«l  in  detail,  the  <  haiik't's  in  th«*  «>•!«•  Ikmii);  lllustrate<l  b\  a  series  of 
nKut«*<^  auil  tliacraiii**      Pa^tnn'  n»tati<»n  an<l  its  appli«'a)>illt\   !••  intmnion  farm 
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practice  is  carefully  discussed  and  ttie  results  obtained  in  Texas  are  described. 
There  is  also  a  comparison  of  the  life  histories  and  habits  of  the  North 
American  fever  tick  and  the  dog  tick,  in  particular. 

The  Leaf  Hoppers  of  the  Sugar  Beet,  by  E.  D.  Ball,  U.  S.  Dep't. 
of  Agric,  Bur.  of  Ent.,  Bui.  66,  Prt.  4,  p.  33-52,  1909. 

Doctor  Bairs  familiarity  with  this  group  enables  him  to  discuss  these 
species  in  an  authoritative  manner.  The  bulletin  gives  in  detail  the  distribu- 
tion and  life  history  records  of  several  species  and  discusses  their  relationship 
to  the  "curly-leaf"  condition  frequently  found  on  sugar  beets.  Doctor  Ball 
suggests  several  measures  for  the  control  of  Eutettix  tenella  Baker,  the  species 
responsible  for  much  of  the  injury.  The  bulletin  is  illustrated  by  an  excellent 
series  of  plates. 

A  Brief  Survey  of  Hawaiian  Bee  Keeping,  by  E.  F.  Phillips,  U.  S. 
Dep't.  of  Agric,  Bur.  of  Ent.,  Bui.  75,  Prt.  5,  p.  43-58,  1909. 

This  bulletin  discusses  in  a  summary  manner  the  status  of  bee  keeping  in 
the  Hawaiian  Islands  and  gives  a  list  of  the  honey-producing  plants  of  that 
section.  The  value  of  the  bulletin  is  greatly  enhanced  by  a  series  of  admir- 
able plates. 

Part  6,  p.  59-80,  of  the  above-cited  bulletin  discusses  the  status  of  apicul- 
ture in  the  United  States  and  gives  extensive  tabular  data  showing  the  ex- 
tent of  this  industry. 

Control  of  Leaf  Blister  Mite  in  Apple  Orchards,  by  P.  J.  Parrott, 
N.  Y.  Agric.  Exp't.  Sta.  Bui.  306,  p.  417^8,  1908. 

The  author  records  extensive  injuries  by  this  pest  and  advises  an  early 
spring  application  of  a  lime-sulphur  wash  or  a  miscible  oil.  The  recommenda- 
tions are  supported  by  experimental  data  obtained  in  various  localities. 

The  Grape  Leaf  Skeletonizer,  by  P.  R.  Jones,  U.  S.  Dep't.  of 
Agric,  Bur.  of  Ent.,  Bui.  68,  Prt.  8,  p.  77-90,  1909.  , 

This  is  an  extended  biological  account,  illustrated  by  numerous  original  flg- 
•  ures,  of  Harrisana  americana  Guer.-Men.,  accompanied  by  an  extended  bibli- 
ography. The  author  advises  hand-picking  or  the  employment  of  arsenical 
poisons.  E.  P.  FEI.T. 

A  Revision  of  the  Ixodoides,  or  Ticks,  of  the  United  States,  by 
Nath.vn  Banks,  U.  S.  Dept.  of  Agric,  Bulletin  Bureau  of  Ento- 
mology, Techn.  series  No.  15,  1908. 

This  is  a  valuable  and  thorough  contribution  tti  this  little  known  group, 
which  is  of  recognized  economic  importance.  Keys  are  given  for  the  families, 
goiera  and  species,  each  species  being  fully  described,  five  proving  to  be  new. 
There  are  ten  full-page  plates.  Chapters  are  also  given  on  structure,  life- 
history,  geographical  distribution,  abundance,  historical  and  clnssifloation,  and 
there  is  a  synomical  list  of  the  North  American  ticks,  together  with  a  full 
bibliography.  Very  little  systematic  work  has  be<'n  done  on  this  group  and 
there  is  an  excellent  field  for  investigation. — Karl  K.  Cooudoe. 
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The  House  Mosquito,  by  J.  B.  Smith,  N.  J.  Agric.  Exp't.  Ste.  Bui. 
206,  p.  1-21,  1908. 

This  is  an  extended  and  thoroughly  practical  discussion  of  a  very  common 
si>ecies.  Professor  Smith  has  had  exceptional  opportunities  of  studying  this 
and  allied  forms. 

E.  P.  Felt. 


Current  Notes 

Conducted  by  the  AMOctatc  Editor 

Mr.  J.  L.  Randall  is  now  engaged  in  teaching  at  the  Pennsylvania  State 
Normal  School  at  California,  Pa. 

About  May  16,  the  Hawaiian  Board  of  Agriculture  and  Fdrestry  expects 
to  appoint  an  assistant  entomologist.  A  man  is  desired  who  can  take  up 
work  on  Coleoptera  or  parasitic  Hymenoptera  as  a  specialty,  and  who  has 
had  some  experience  in  laboratory'  and  field  work.  The  salary  will  range  from 
$1,600  to  $1,800  per  annum,  depending  on  the  man.  Correspondence  can  now 
be  opened.  Applicant r  should  state  their  age,  school  attended,  experience 
and  give  references.  Address.  Jacob  Kotinsky,  Superintendent  of  Entomol- 
ogy, Board  of  Agriculture  and  Forestry.  Honolulu.  Hawaii. 

Mr.  F.  W.  Lowe,  until  recently  employed  at  the  Gypsy  Moth  Laboratory  In 
MasHachuRetts,  has  been  appointed  an  assistant  in  the  Bureau  of  Entomology. 

Mr.  Harry  S.  Smith,  who  has  been  engaged  in  investigating  the  parasites 
of  the  Cotton  Boll  Weevil,  has  been  transferred  to  the  Gypsy  Moth  Labora- 
tory at  Melrose  Highlands,  Mass. 

Mr.  Eugene  W.  Wall  bus  been  appointed  an  assistant  preparator  In  the 
Bureau  of  Rntoinolog>*. 

Mr.  H.  L.  Viereck  has  been  appointed  an  asslntant  in  the  Bureau  of  Bnto- 
inolog>'.     Ht>  will  work  principally  on  the  parasitic  Hymenoptera. 

Prof.  Braxton  H.  (;uiltM>au.  professor  of  z<»dlogy  and  entomology  at  the 
Louisiana  Stat«*  I'iiivor?*lty.  and  dlnn^tor  of  the  Gulf  Biologic  Station  at' 
Canx^on.  I^..  nmiinittPd  suicide  on  Saturday.  January  IG.  by  shooting  him- 
self ihriMiKli  tlio  hoad.  Ho  |<>avi^  a  wifv  and  two  young  rhildren.  Overwork 
in  naid  tn  U'  tht*  raus4*  of  tho  ralainlty.  PrufcKtior  Guill»eau  probably  having 
l»e«i»ni«*  ttMii|H»rarily  fI«'ranK«*fl. 

Dr.  S.  \.  Fi»H»4'«i.  w«»  nni«»  In  th«»  rolumnH  of  Srirncr,  has  resigned  from  the 
chair  of  /.ot>l(>K>  in  the  rnivorsity  of  llllnfiii*.  ih«»  resignation  to  take  effect 
Sept*MulM*r  1st.  I>r  porlH^x  will  continue  to  starve  as  State  Rntoniologist  and 
Pint  for  «.f  til*'  .*^tati«  LalMnal«»ry  of  Nntiiral  HJHtory. 

Mail»d  Frbruurv  l.i.   liMn*. 
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BEEKEEPING 

,  -^^ ^— FOR 

PROFESSIONAL  MEN 
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|OM£  five  years  ago  our  attention  was  dmwu  to  the  fact  Ihat 
many  professional  men  were  taking  np  beekf«ping ;  aome  for 

stndVt  some  for  honoy  and  some  for  money.     Their  utmiber 
has  largely  increa.«ed,  and  to  inform   thest>   who  are   iru)  Hir- 
ing WM  have  prepared  the  following : 


My  Firit  Seaion*!  Experience  with  the  Honey  Bee*  By  '*The  8pc- 
tator^'ofThe  Ontkx:>k,  New  York.  A  ten*pag€^  leaHet  detiiiling 
the  experieiic*'^  of  this  well-kuown  writer.  You  will  read  the 
leaflet  tlirongh  l>efore  you  lay  it  dowu.     Free, 

A  Clergyntan  and  Hb  Beei.  By  '^Oieriens/*  A  thirty-twa-pige 
illustrated  btwikJet  telliug  how  a  clergyman  kept  bfM's  to  relieve  a 
tired  mind,  tnid  iticidentAlly  Heear*"'  -^ ■•'  rif  Iioumv,     Fn^e, 

Beekeeping  for  Women.     (Mving  tht'  of  goeceiidful  women 

Im  »«k»^^*e|>t^rs  m  various  parts  of  the  I     .      .     fates. 

ThcH  About  Beei.  By  F.  Danzenbaker.  A  ^ixty-foar-iiage  illiis- 
t rated  hortklet,     A  praetical  treatise  for  the  amateur.     10  cerU*** 

Habiti  of  the  Honey  Bee.  By  Dr.  E.  F.  Phillips.  A  somewhat 
seieuiific  Iwuidliug  of  the  habits  and  anatomy  of  the  bee.    10  oonts. 

The  ABC  and  X  Y  Z  of  Bee  Culture*  A  complete  encycloi)edia 
on  bees  of  h'M\  page5,  fnllv  iUustrated.  fl.oO,  postpaid;  half 
leather.  $2.m. 

Catalog  of  Beekeeper*!  Supplies.  Our  1908  catalog,  94th  edition, 
will  be  maili'fliret"  to  any  address  on  request. 

Gleanings  in  Bee  Culture.  A  nixty  four- page  illuntrated  semi- 
niMuthly  maga/ine,  the  hiding  exxionent  of  bee  eolture,  $1.00  a 
year,  but  to  new  subscriliere  we  will  furuish  it  six  months  for 
2o  rents.     Sjunple  cx^py  frt^  with  pleai^inre. 

Are  Bee*  Reflex  Machines?  Exp<:ri mental  Coutribntion  to  the 
Natural  History  of  the  Houey  Bee.  A  translation  of  **8iud  die 
Bienru  lU^flex-marhineu?  "  by  Dr.  H,  v.  Bnttell-Reepen.  This 
jmpi'r  firnt  apt>eartd  iji  the  *'  BiohigiHehen  Centralblatt  "  Vol.  XX, 
1900.  aud  was  rtprinti-d,  with  the  afldition  of  a  table  of  eon  tents 
and  iudex,  in  the  same  year  by  Arthur  Cteorgi,  of  Leipzig.  Foot* 
uotei*  in  this  Englii^Ii  edition  whieh  are  ui»u*ke4l  •*  E.  F.  P. "  are  by 
Dr.  K.  F.  P]uUir>s,  United  States  Department  of  AgrienlturtK 
Price  50c  postpiiid. 

This  8lieet  may  be  used  as  an  order  sliet^t  fiy  jiropc^  ehecking  on  tlie 
margin  and  your  Mgimture  and  remittance,  if  required. 
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Pttate  m^ntirm  thf.  Joumtil  u/  ICf^namif*  KtUvmalfujff  whfn  trntiH*;  fu  ndrrrii$r> 


JUST  SIXTY  SECONDS 

Entoniolfigi.st«  desirt^  to  keep  iu  touch  witli  umraeryuieii*  Amarican 
Fmits  piibliMhes  more  nursery  news  than  any  othvT  journal.  Wrife  for 
gpecial  offor  which  iiiclutlps  nursenrnieu's  directory  free, 

AMERICAN  FRUITS  PUB.  CO. 

4I«  exchange  PUce  Binlding  ROCHCSTCR.  N.  r. 

THE    SIMPLEX   NET   CO. 

Makers  of  Nets  and  Traps 
ITHACA.  N.  Y. 

Make  the  Latest  Improved  Apparatus  for  Entomological  Colleetiotf 

tUuatntvd  prtctf  U»t  oa  apptiCAtioo 


Internallonal 
Instrument 
Com  puny 


Com  bridge* 
Mass. 


"FUMA" 


Icilh  I'niine  Dogs,  WiKxlchuckft, 
(lophi^rK,  Sublvinineaii  1  n»e  et  », 
M  iiseiini  VvM^,  Plant  L  i  o  e  » 
(Tartien  See^J  lunecUt,  Pea  and 
Bean  Weevilsi^  CVjrn  \Veevib»  etc* 
**The  wheels  (4  the  gofl8  ^nivl  slowly  hut  exceedingly  snialL'" 
So  with  the  weevils,  hut  v*»u  van  ntop  their 

V!ru     "FUMA  CARBON  BISULPHIDE"    :T^:::, 


Send  for  illuBtrat«<l  jiamphlet  "J.**,  t-. 
EDWARD    R.    TAYLOR.   PennYan.  N.Y. 


Pittue  metttion  tJti  Jottmai  qf  Beonomic  KtUomotw/f/  ich**n  wriiing  lo  mh^fftmerp. 
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Arsenate  of  Lead 


DlSPAaCWCj 


The  Original  and  Best  Brand 

BVN  this  brand,  we  offer  an  article  of  standard 
■  11  strength  and  purity  that  mixes  easily  and 
^^M  smoothly  in  cold  water »  remains  tn  sus* 
pension  with  normal  agitation  in  the 
spraying  tank,  and  does  not  clog  the  nozzles.  In 
other  wordst  a  scientifically  prepared  mixture  of 
practical  value  to  the  practical  man;^and  that 
does  not  burn.  Prof.  Slinglerland,  of  New  York, 
says:  '^ There  has  been  some  injury  to  foliage 
resulting  from  the  use  of  arsenate  of  lead,  but  so 
far  as  I  know  your  Disparene  brand  seems  to 
have  caused  no  injury/' 

^^Y^yXOlC^  ^  ^  combination  of  arsenate  of 

— ^^-^^  lead  (Disparene)  and  Bordeaux 

mixture.     It  i%  giving  grand  results  in  the  field 

as  a   double  header   in   destroying   insects    and 

checking  blights  and  rusts. 


BOWKER  '""M^J^^^ 

BOSTON         NEW  YORK         aod  CINCINNATI 


Wc  ship  also  from  St.  Louis  and  St.  Joseph.  Mo. 
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For  Tobacco^  Potatoes, 
Vineyard  and  Garden 

IM»trilmtc»  IhtJML'Otk'icleH  ami  rimgk'ltif^n  *m 
timlvT  a*  wtU  »i»  ijpjj^r  side  of  follag«.  In  »UC' 
e*»i»ful  \v**^  many  vi*;4r». 


BEETLE  POTATO  DUSTER 

4-ROW   HOflSe  POWER 

Krotn  Jut  lo  40  .irjt'f*  "f  jiut.ifii 
vlnrn  ihi!*UMl  utn  duw  NO  WATII! 
Tf>  HAIL.     Sle*ni**  IrsH  WMik   (or 

vr  xuix  with  llni»«  or  l»r>'  Ht>rclc!»u\. 

Wrli«  for  Spray  calQiidar  and 
Circular. 

MiuiufiictiirfHl  bj 


LEGGETT  &  BROTHER.  301  Pearl  St..  N.  Y. 
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AMERICAN  ENTOMOLOGICAL  CO. 

S5  Stuyvesant  Ave* 
BROOKLYN^    N.    Y. 

GEO.  rRANCK,  M^. 

H  Dealers  in  insects,  cocoons^  pupac^  btologfical  and  ento- 
mologtcal  material  and  supplies. 

UMantifacturers  of  the  ONLY  GENUINE  SCHMITT 
BOXES,  insect  cabinets,  cases  and  the  AMERICAN 
ENTOMOLOGICAL  CO,  INSECT  PINS. 


We  ftudy  to  pletM 
tiat»  on  tppljcfltioa 


P^?W^^?W^^^^^  ^^?  W^^PV^  ^i^i  W^P^  V^^r^  W^F^  ^y^p^F^v 

/tfiiW'  mention  tkr  Juunutl  u/  iu>*vtnpmt€  EnUfmohijtj  nhrn  itniimj  (o  ttdt^rfi*frf. 


TOBACCO-PRODUCTS 

INSECTICIDES 


The  folU»vviiig  an*  nmxttlU'il  tii  tU*\r  n*M\wM^t\\«*  clAtmm: 


TOBACCO-EXTRACT, 


BLACK  LEAP' 
{  'Rom  Lni*) 


*•  *  Bliu'k  Ijmi  '  in  tiio  BKST  FIEMEDY  wn  fm\r  rvifr  futtiirl  for 
PLANT  LICK**  (woiillv  ajiliiii,  elc.»»ij=(  tbt*  optfiiou  expivsiMxt  by 
ttu^  Drltii  Ootint>'  B^ruit  GrrmtTB  AiaMiuuitioii   <OiluiiMkiU  whkih 

DiLt^TiuN:   I  giU,  of  **  Blurk  Lrmf  **  to  flA  or  70  f^ftk.  iil  watisr. 

Fnif.  C  P,  Gillet!***  of  tbe  C^Uk  Exp.  Station  rtocofuiuGiidft 
tkr  hms  of  n  fMnuMuiid  spmy^'^Bliink  Ltuif  mid  Ariit«i)jitii  of  Lead. 

roH  HHBKP  AND  UATrLE  DIPPINCI.  -  Blj*ck  Ije^*'  Iwm 
by  fiir  th«  buiciMit  nUo  nf  any  proprietary*  art  u^lt*  in  thU  t'twmlry. 

"BUok  L<sl**  U  told  under  a  ^uariatcc  given  to  tli«  U.  S* 
Cov*i  r<fardief  the  nicotine  ttrcnfih— thu« 

ASSURING    UNIFORMITY! 


TOBACCO-PAPER, 


NICO-FUMl" 


Fur  Fumiimtirik*  '  *tvi  nhou^j^tiv  Hol*bod«,  9tc 


Packed  in 
special  fric- 
t  i  o  fi  -  I  o  p 
uoi:  pre- 
ventiftgloft 
of  9treoffili 
by  cvapo*-^ 
ratton 


TOBACCO-DUST,   hphciaigradiw 
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Cowfiwing  4u  ptr  onU.  «<  y  icntinp.     tx>w  iwkw  a  fnrtai«. 


THE  KENTUCKY  TOBACCO  PRODUa  CO^  Unbvfll*.  Ky. 
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Niagara  Brand  Lime  Sulphur  Solution 

Hiw*  pro%'t'n  i«  be  the  most  effreHv«*  n^nd  *c*iTi<*ti»i«'al  iJipiinerrisil  HpDiy  tnatrrijilui&ii- 
ufa.^turt^'r  for  tin    r-mfr-il  ..r  ^au  ,T«.^<'  SrtTr.  Oysi-  r  «•  ril.\  Scurfy  Sfali-,  i»|>pk\  \H*nch 

l(l«'W.  U'«f  Rust  atid  tbir 

v.i  -   ■  ■  ■ 

iHir  i^i-gnUvu  Uirrel,  c%>»ittti(  frUM*  1",  u,  41.  liic*iMt>*  will  iiuUio  I;*  lwrn»l»  of  spmy 
Ituit^rlHl  for  wint<»r  u»<e  »nU  'Mt  l^trrelH  lor  sMitiitttir  iiw?. 

rH»e^  tint  fn'tije  *\r  tU^lvrUnMi^  by  rttiiii(lln^,  Mixi**;  with  h«it  **r  ct>lit  wuti^r.  IHmm 
not  injure  puiiiyn  or  clog:  Dotzlc^.    quality  kiti*l  qncinlfty  fruMmnt^i**!  by  tlir  lUAinifno- 

Try    NiagHrn    Brnnd    Araenati*  of   I^t^d,    Tr**e   Rnr**r    t*!ttnt,    Hartt^Hux 

^^^mLgark  Lajilspr^er  Niagara  Sprayer  Co.,  Middleport,  N.  Y- 


wr^^^    J   (  nnvsALiDEs  of  papilh>    rntN l's,  ami 

y\  antCa  y    ASTEHIAS  in   large  number^  and  r-tlur 

WINTEK  CHRV8AUl)KS  OF  IJL'TTEHFLIES 
Offer  Cabinet-8  and  Supplies  or  [.epi<Ioptera  in  exclwinge. 

MISS  VELEDA  BROWN, 
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Scientific  Fruit  Growing 

Without  Spraying  is  Fast  Becoming  a  Lost  Art 
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OFnCIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOGISTS 

Vol.  2  APRIL,  1909  No.  2 

Proceedings  of  the  Ti^enty-first  Annual  Meeting  of 

the  American  Association  of  Economic 

Entomologists 

{Continued  from  February  number) 
Morning  Session,  Tuesday,  December  29,  1908 

The  meeting  was  called  to  order  by  First  Vice-President  Britton 
at  10.10  a.  m. 

Chairman  Britton  :  The  meeting  will  please  come  to  order.  The 
first  number  on  the  program  will  be  two  papers  by  Mr.  J.  G.  Sanders. 
(Abstracts  of  these  papers  were  presented.*) 

NOTES    ON    INSECT    PHOTOGRAPHY    AND    PHOTOMI- 
CROGRAPHY 

By  J.  G.  Sanders,  Waahingiony  D,  C, 

In  response  to  the  requests  of  several  entomologists  interested  in 
photography  of  insects,  a  few  notes  on  this  subject  are  herewith  of- 
fered. Limited  space  precludes  a  full  discussion  of  this  interesting 
work,  but  a  few  helpful  suggestions  may  minimize  the  bugaboo  of  in- 
tricacy which  deters  many  from  attempting  the  work  and  hinders 
others  in  attaining  good  results. 

The  desirability  of  good  photographs  of  insects  is  becoming  more 
apparent  as  our  critical  study  of  those  creatures  advances.     In  this 

"The  first  paper,  entitled  "The  Identity  and  Synonymy  of  a  Few  of  Our 
CcmuiKm  Soft  Scales  (Coccidte),  will  be  published  in  the  next  issue  of  the 

JOUBHAL. 
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neglected  phase  of  entomologieal  work  great  things  are  in  store  for 
the  careful  operator,  and  surprising  results  can  be  obtained  with  good 
lenses  properly  selected  for  the  work  at  hand.  A  certain  life-like 
and  characteristic  reproduction  of  general  appearance  and  of  minute 
surface  detail  that  can  not  be  duplicated  by  pen  or  brush,  is  obtainable 
by  means  of  the  photographic  plate.  On  the  other  hand,  portions  of 
insect  anatomy  can  be  portrayed  more  satisfactorily  by  a  line  drawing 
which  defines  and  accentuates  outlines. 

Since  the  ordinary-  photograph  is  composed  entirely  of  lipht  and 
shade  and  intermediate  tones,  it  is  necessarj'  to  study  the  subject  with 
a  view  to  the  best  illumination  to  produce  the  contrasts  and  high  lights 
necessary  for  good  detail.  Photography  of  insects  and  of  landscapes 
are  radically  different;  in  the  former  greatest  detail,  in  the  latter  a 
certain  indistinct  haziness  is  considered  the  optimum  result. 

It  is  evident  that  photographs  of  insects,  to  be  of  benefit  for  illus- 
tration and  study,  must  range  from  natural  size  to  several  or  many 
diameter  enlargements.  By  general  consent,  a  photograph  of  an 
object  from  natural  size  up  to  ten  diameters  is  called  a  phoiomacro- 
graph;  beyond  ten  diameters,  a  photomicrograph.  There  may  l)e 
some  value  in  this  distinction,  but  the  ironoral  idea  of  a  pho1omicn>- 
graph  is  an  enlargi»ment  of  one  hundretl  or  more  diameters.  Photomi- 
crography will  Ih»  discussed  undrr  a  w^parate  heading. 

Insect  Photography 

A  p«»rfeet,  well  iiiount(*d,  clean  specim<»n  is  absolutely  i*s<«>ntial 
for  a  g<KKl  photograph,  since  every  (lrftM»t  is  extrem<»ly  notie«*able  at 
an  enlargement  of  s<»veral  diameters.  Flat  and  convex  inse<»1s  can  1h» 
photographed  witiiifactorily,  but  must  receive  different  trrament  to 
insure  that  all  parts  may  be  in  sharp  focus. 

There  will  Im»  little  exciis«»  for  poorly  focitm^d  pictun^s  of  convex 
objtvts  when  it  is  umlerstiMMl  that  by  '*st<>ppinL'  <lown*'  tlu*  l«»ns  (re- 
dueing  th<*  diaphragm  orifire »  proportionately  j:reat»'r  di'pth  of  focus 
can  be  (»htaiiied.  It  mu.st  be  reiii(>inb(*n*d  that  .stopping  down  the  lens 
rp<lnce.K  the  amount  of  iJL'ht  n'a<*hinL'  the  sensitive  plat«\  thus  re- 
quirinir  much  lon^vr  exposure 

Apparatus.  It  is  presuined  that  the  operator  has  the  ordinar>* 
dark-room  faeilitii's  available,  and  has  a  L'tnieral  iilea  of  the  princi- 
ph*s  of  photoL^raphy. 

All  nnliiiarv  johl'  bellows  eaiiiera  may  }»e  litte«l  np  fnr  teinporar>' 
usi*  by  a  haii«ly  p«!s.iu.  It  may  !»#•  arranire^l  ln»ri/«»iitally  or  vertieally, 
preferably  the  latter.  biM-ausf  of  th«'  ease  in  arranir»nn'nt  of  spivi- 
niens.  ♦itlh-r  dry  or  innuersed  in  liquid,  and  the  uM-eater  facilities  of 
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illuminatioi!  and  arrangement  of  background.  For  a  large  amount 
of  work  it  is  preferable  to  obtain  a  photomierographic  stand.  The 
Bausch  &  Lomb  Optical  Company,  of  Rochester,  N.  Y.,  has  produced 
one  of  the  best  simple  stands  available  for  this  work.  This  stand 
is  adjustable  for  inclination  to  any  angle  from  horizontal  to  vertical, 
and  is  provided  with  a  24  inch  bellows,  with  adjustable  lens  board 
and  ground  glass,  and  carries  4x5  inch  plates. 

There  are  numerous  lenses  on  the  market  which  may  be  available 
for  enlarging  work.  The  Bausch  &  Lomb  firm  has  produced  in  their 
Micro-Tessar  series  the  best  lenses  for  this  work  that  are  known  to 
the  writer.  The  72  mm.  lens  (nearly  3  inch  focus),  which  is  extremely 
rapid,  working  at  f-3.5,  is  the  most  serviceable  one  for  ordinary 
work.  With  the  above  photomierographic  stand  and  72  mm.  lens, 
photographs  ranging  from  one-half  natural  size  to  8  diameter  enlarge- 
ments can  be  secured.  The  48  mm.  and  32  mm.  lenses  are  of  higher 
power.  With  the  latter  lens  fitted  in  the  above  stand  20  diameter 
enlargements  can  be  made. 

The  ordinary  dissecting  stand,  with  rack  and  pinion,  will  be  found 
very  useful  for  focusing.  A  piece  of  plain  glass  to  which  has  been 
glued  a  cork  fitting  the  lens  holder  of  the  dissecting  microscope,  can 
be  used  for  carrying  the  specimens.  When  the  bellows  has  been  ad- 
justed at  the  proper  length  to  secure  the  desired  magnification,  the 
focusing  can  be  done  with  the  above  arrangement  without  further 
change  of  the  bellows. 

Preparation  of  subject. — As  before  stated,  the  specimens  may  be 
dr>'  or  immersed  in  a  watch  glass  or  shallow  glass  dish,  the  latter 
method  being  applicable  to  larva*  or  specimens  in  preservative  fluids. 
The  fluid  has  a  buoyant  effect  on  the  hairs  or  spines  of  various  hairy 
larvfe,  causing  them  to  assume  a  more  natural  appearance  while  im- 
mersed. To  prevent  shadows,  loose  specimens  should  be  laid  upon  a 
verj'  clear,  clean  jrlass  as  above  mentioned,  with  the  background  some 
distance  below.  For  pinned  specimens  a  tiny  piece  of  cork  should  be 
glued  to  the  glass  plate,  thus  preventing  any  shadow  from  specimen 
or  pin.  An  old  photographic  plate,  cleared  of  the  film  with  sulphuric 
acid,  will  furnish  a  good  grade  of  glass  for  this  purpose. 

Whenever  possible  the  pins  should  be  removed  from  the  specimens 
to  be  photographed.  Where  this  is  not  advisable,  the  head  of  the  pin 
should  be  cut  off  and  the  cut  end  blackened  with  India  ink.  The  pin 
can  be  "almost  eliminated  in  a  photograph  if  its  axis  is  arranged  to 
coincide  with  the  axis  of  vision.  Specimens  to  be  photographed 
should  be  cleaned  of  any  particles  of  dust  or  lint  by  means  of  a  small 
camel's  hair  brush. 
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Illumination. — Varioiis  radiants  may  be  used  for  illuminating  the 
object  to  be  photographed,  namely, — sun,  calcium,  electric,  gas,  or 
kerosene  light,  named  in  the  order  of  their  actinic  power.  In  using 
daylight,  north  or  east  light  is  preferable  for  photographic  work  of 
this  kind.  Specimens  photographed  in  din>ct  sunlight  frequently 
cause  reflections  and  halation  on  the  sensitive  plate,  and  hence  it  is 
not  so  satisfactory  as  a  more  subdued  constant  light.  To  secure  even 
illumination  on  all  sides  of  an  object  where  the  light  is  admitted  at 
but  one  side  of  the  room,  the  entire  apparatus  may  be  suspended  so 
that  it  may  be  revolved  during  the  exposure  of  the  plate.  Special 
light  may  be  thrown  upon  any  portion  or  all  of  an  object  by  means 
of  a  concave  mirror  such  as  is  provided  with  the  ordinar>'  compound 
microscope ;  or  a  paraboloid  lens  may  be  used  to  concentrate  the  light. 
A  softer  light  reflected  from  a  half  cylinder  of  white  paper  is  often 
more  desirable. 

Background. — Faulty  and  imperfect  backgrounds  ruin  the  api)ear- 
ance  of  more  amateur  pictures  than  any  other  of  the  minor  defects. 
If  the  glass  plate  mentioned  alM)ve  is  always  use<l,  with  the  background 
either  white  or  black,  at  some  distance  Im»1ow,  perfect  negatives  with- 
out shadows  may  be  w^cured.  The  best  !>lack  background  can  be  made 
by  lining  a  <l<»ep  Ik>x  with  black  velvet,  or  dull  black  paper  such  as  is 
use<l  in  packing  photographic  plat«*s.  Covers  to  the  box  with  orifices 
of  various  sizi's  to  suit  the  s|XM*imens  add  to  the  intc^nm'  blackness  of 
its  interior.  In  case  a  black  !m(*kground  is  us4'd  great  care  in  arrang- 
ing the  specimens  on  the  glass  i)late  is  necessary'  to  prevent  accumula- 
tion of  bits  of  dust  or  lint.  Such  particles  of  dust  or  lint  are  strongly 
reproduccnl  on  the  black  background,  though  scan»ely  visible  on  a 
white  background. 

Plates. — Any  of  the  standard  plates  are  good  for  this  work,  but 
sptvial  brands  are  profern»d  by  scmie.  S^mmI's  (tilt  Edge  No.  27,  a 
very  nipid  plate  costing  a  ft»w  cents  mon»  per  dozen  than  others,  has 
given  coinf»lete  satisfaction.  A  slow  plate  may  be  preft»rable  in  many 
cases,  but  wher«»  time  is  a  factor  a  fast  plate  is  a  time  saver,  espeeially 
in  photomienHrraphy.  where  exposun^s  of  w»v«»ral  niiinites  are  often 
n<»cessar>'.  Orth(H»hromatie.  eol<»r  eorn'<*tetl  and  non-halation  double 
coated  platfs  dften  tjive  better  nwilts  than  the  ordinary  sinirle  coated 
I»lat4*s.  It  slinnid  !>e  n*nit*nil)ered  tliat  oni*-lialf  strfnetli  develo|)er 
should  \u'  used  on  d<»ul>l«'  eoated  plates 

Developer.  \  most  sjitisfartnr>'  sinirle  snlutinn  ihui  stainintr  plate 
and  film  dfV«lup«T  \\lii«'li  will  kn-p  indffinit«*ly  in  stt»]»ptTiMl  l»i»tth*s, 
and  nuiy  als<>  In-  ummI  for  dev«l(»pinL^  Vilox  and  kin«lre«l  paprPN,  ean 
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be  made  in  any  quantity,  using  the  following  proportions,  by  thor- 
oughly dissolving  in  water  in  the  order  given. 

1  oz.  Metol. 

2  oz.  Hydrochinon. 

16  oz.  Sulphite  of  Soda. 
14  oz.  Carbonate  of  Soda. 
60  grains  Potassium  Bromide. 
320  oz.  Water    (distilled  or  boiled). 

Directions  for  use. — For  Velox  and  kindred  papers,  full  strength ; 
for  ordinary  plates,  st^ck  solution  1  part,  water  1  part ;  for  films  and 
•double  coated  plates,  stock  solution  1  part,  water  2  parts. 

Operations. — One  of  the  most  important  operations  of  photography 
is  the  proper  focusing  of  the  image  on  the  ground  glass.  At  high 
magnification  the  image  is  so  obscure  that  it  is  often  necessary  to 
use  a  focusing  glass.  A  focusing  glass  may  be  purchased,  or  it  is 
comparatively  simple  to  make  one  from  an  ordinary  dissecting  lens 
mounted  in  a  cylinder  of  proper  length,  according  to  the  focal  dis- 
tance of  the  lens.  This  focusing  lens  is  placed  on  the  ground  glass 
and  enables  one  to  secure  much  greater  exactness  than  ,is  possible 
with  the  naked  eye.  After  the  object  is  properly  focused  on  the  sur- 
face nearest  to  the  camera,  by  stopping  down  the  lens  it  will  be  seen 
that  the  depth  of  focus  is  increased  wonderfully  as  the  diaphragm 
orifice  is  reduced,  thus  bringing  all  parts  of  the  convex  insect  into 
tsharp  focus.  If  the  lens  is  focused  on  the  portion  of  the  insect 
farthest  from  the  camera,  stopping  down  the  lens  will  not  bring  the 
nearer  portions  into  sharp  focus,  as  objects  beyond  the  original  point 
in  focus  only,  are  brought  into  sharp  focus  by  stopping  down  the 
lens.  It  must  be  remembered  that  in  judging  the  time  of  exposure 
the  stop  at  which  the  lens  is  placed  and  the  bellows  length  all  contri- 
bute to  variation  in  the  time.  As  one  enlarges  from  natural  size,  each 
full  diameter  enlargement  requires  double  the  amount  of  exposure 
required  at  the  previous  enlargement.  With  the  stopping  of  the  lens 
the  time  of  exposure  is  almost  squared. 

It  is  often  desirable  to  make  two  or  three,  or  even  four,  exposures 
of  an  insect  from  different  points  of  view  on  the  same  plate,  such  as 
dorsal,  lateral,  ventral  \news,  etc.  This  seems  at  first  a  rather  diffi- 
oult  proposition,  but  by  the  use  of  two  diaphragms,  each  covering 
one-half  of  the  photographic  plate,  dividing  the  surface  in  half  length- 
wise and  crosswise,  any  four  separate  exposures  may  be  made  on  the 
-same  plate  by  simply  shifting  these  half  diaphragms.  These  dia- 
phragms may  be  made  of  black  cardboard,  or  better  still,  of  hard 
rubber  plates,  such  as  are  used  in  an  ordinary  plate  holder.     These 
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can  be  cut  to  fit  in  the  end  of  the  bellows  nearest  to  the  plate,  bat 
never  to  be  used  in  the  plate  holder. 

In  case  one  is  using  the  ordinar>'  photomicrographic  stand  it  ia 
very  convenient,  by  means  of  two  millimeter  rules,  to  ascertain  and 
mark  upon  a  stick  just  the  exact  bellows  length  required  for  various 
enlargements  for  the  various  lenses  at  hand.  In  this  way  much  time 
will  be  saved,  since  the  length  of  bellows  for  any  desired  enlarge- 
ment can  be  readily  determined. 

Photomicrography   • 

The  same  photomicrographic  stand  mentioned  above  is  available 
for  this  work,  but  no  special  lenses  excepting  those  furnished  with 
the  compound  microscope  are  absolutely  necessarj-.  The  objectives 
and  oculars  furnished  with  the  microscopes  of  years  ago  were  not 
properly  corrected  for  photomicrographic  work,  but  ver>'  good  work 
can  be  done  with  the  lenses  of  very  recent  years  without  purchasing 
special  photomicrographic  lenses.  The  object  to  be  photographed 
should  first  be  focused  through  the  microscope  in  the  ordinar>*  man- 
ner, and  the  lower  diaphragm  should  be  stopped  down  to  the  light 
which  is  best  for  ordinary*  examination  of  the  specimen.  The  micro- 
8Cop>e  is  then  place<l  beneath  the  bellows  and  the  hood  attached  to  the 
tube,  and  by  shortening  or  lenirtheninjr  the  bellows,  the  image  can 
be  arranged  at  the  proper  size  on  the  ground  glass.  The  amount  of 
light  passing  through  the  high  power  lenses  is  so  slight  that  a  focus- 
ing ^lass  is  al>solut«'ly  necessar>'  to  see  the  imasre.  It  is  frequently 
necessary-  to  refocus  the  microscope  so  as  to  bring  the  object  into 
sharp  outline  on  the  ground  glass.  Then  by  stoppinu'  dt»wn  the  lower 
diaphragm  slightly  and  reducins;  the  light,  a  gn^ater  depth  of  focus 
can  In*  <»btained.  although  requiring  much  longer  exposun*  to  obtain 
a  goo<l  nejrntive.  In  order  to  obtain  the  ereatest  depth  of  f<vus  pns. 
siblf.  it  is  advisable  to  use  the  lowest  powt*r  objtvtive  whirh  is  suit- 
able, and  a  loni:  1m»11ows  rathrr  than  a  short  1k»11ows  and  a  hiirh  power 
objective  f<»r  tin*  saint*  pictun*. 

Bettt-r  rfsnlts  ean  fn»quently  be  obtaiiinl  by  the  us«»  of  stained 
S{HTini»'ns.  Th»*  stain  shoultl  1h»  on»»  of  tht^  cc^l4»rs  whioh  will  repro- 
du<v  in  black  on  th»*  wnsitive  plate,  the  re<l  tints  In-ini:  prt'forable. 
The  platt'  whi<»h  has  lKH»n  ••xp«»s»m1  for  a  pht^toniioroirraph  should  be 
dev«li»p«Ml  rath*  r  slnwly  and  rarrit-d  to  tb**  limit.  Uinj;  i»ari'fnl  l«*st 
in  ov«rdfVelripini:  di'tail  may  ho  l<^t 

A  Mj.MitHi:  I  wish  t«»  ask  \u*\\  y**\i  av<M«i  n 'l^'Ti-'iiN  in  al. -holic 
i»p-iim»*iis  fr«»m  the  blacks. 
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Mr.  Sanders:  I  use  a  double  coated  non-halation  plate.  This 
larva  which  I  have  photographed  was  in  a  shaUow  glass  dish  with  no 
glass  between  it  and  the  lens. 

A  Member  :    What  is  your  enlarging  apparatus  Y 

Mb.  Sanders:  Any  ordinary  camera  lens  can  be  used.  The  bro- 
mide paper  is  an  exceedingly  fast  paper,  faster  than  Velox,  perhaps 
a  hundred  times,  but  is  printed  and  handled  in  the  same  way. 

Mr.  Parrott:    What  paper  do  you  use? 

Mr.  Sanders:  I  have  forgotten  the  name  of  the  brand  but  any 
bromide  paper  is  satisfactory. 

Chairman  Britton:  The  next  paper  on  our  program  is  "Photo- 
micrography of  the  Diaspinae,"  by  Mr.  R.  A.  Cooley. 

An  abstract  of  the  paper  was  given  at  the  meeting,  the  paper  in 
full  follows: 

PHOTOMICROGRAPHY  OF  THE  DIASPINAE 

By  R.  A.  Cooley,  Bozeman,  Montana, 

In  these  days  when  economic  entomologists  are  frequently  called 
upon  to  make  scattering  identifications  in  widely  differing  groups, 
it  is  desirable  that  systematic  papers  be  written  in  unmistakable 
language  and  that  the  illustrations  be  such  as  to  leave  as  little  doubt 
as  possible.  The  economic  entomologist  considers  systematic  work 
to  be  a  means  to  his  end  and  believes  that  systematic  papers  should  be 
as  generally  usable  as  possible.  The  advantage  of  photographs  over 
drawings  in  illustrating  entomological  publications  is  well  recog- 
nized, though  pen  drawings  of  detail  still  and  always  will  have  a 
place. 

Any  one  who  has  attempted  to  make  pen  drawings  of  the  terminal 
segments  of  the  Diaspinae  is  aware  of  the  diflSculty  of  securing  any- 
thing like  a  pictorial  effect  or  even  reliably  representing  the  original. 
It  has  been  found  that  good  negatives  can  be  made  of  these  insects, 
particularly  when  the  microscopical  mounts  are  made  with  this  pur- 
pose in  mind.  The  following  remarks,  which  are  largely  based  on 
our  experience  in  preparing  a  series  of  photographs  of  the  genus 
PJienacaspis,  will  apply  in  many  respects  to  the  photomicrography 
of  other  similar  objects. 

Preparing  the  Mount. — The  writer  formerly  employed  glycerine 
jelly  as  a  mounting  medium  for  scale  insects  on  account  of  the  greater 
difference  between  the  refracting  qualities  of  the  nearly  transparent 
chitinous  parts  of  the  terminal  segments  and  the  glycerine  jelly  than 
exists  between  the  chitin  and  balsam.     The  glycerine  jelly  mounts 
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were  sealed  with  a  ring  of  cementing  substance  like  white  zinc  cement 
or  gold  size,  but  it  was  found  that  mounts  that  had  been  made  a  few 
years  were  badly  damaged  through  the  evaporation  of  the  water  in 
the  glycerine  jelly.  It  was  necessary*  to  remount  all  specimens  pre- 
served in  this  way.  Canada  balsam  is  now  used  and  it  is  found  that 
by  attention  to  some  details  sufficient  contrast  can  be  secured. 

Specimens  to  be  photographed  should  be  cleared  and  "'poeed"  with 
unusual  care,  all  foreign  material,  as  dust  and  disintegrated  tissues 
from  within  the  body,  being  carefully  excluded.  The  writer  dears 
specimens  by  boiling  in  caustic  potash  solution  in  a  small,  shallow, 
porcelain  dish,  replacing  from  time  to  time,  with  a  finger-bulb  pipette, 
the  water  that  boils  away.  The  cleared  specimen  is  taken  up  with 
a  pipette  and  dropped  into  filtered  water  in  a  clean  vessel.  From 
the  water  it  is  passed  through  two  or  three  graded  alcohols  which  leave 
the  empty  body  wall  in  an  expanded  condition.  For  the  best  results 
it  is  sometimes  desirable  to  pass  the  specimen  through  two  or  three 
graded  alcohol-clove  oil  mixtures.  The  specimen  is  taken  up  in  a 
drop  of  the  clove  oil  and  placed  on  the  slide  and  as  much  as  possible 
of  the  oil  is  removed  with  small  strips  of  bibulous  paper.  Care 
must  l>e  taken  at  this  point  not  to  introduce  dust  or  threads  from  the 
paper.  A  small  quantity  of  thin,  filtered  xylol-balsafn  is  added  and 
a  number  two,  half-inch,  circular  cover-glass  is  applied.  Excep- 
tional care  should  be  taken  to  secure  a  thin  mount,  thus  making  it 
easier  to  bring  all  parts  of  both  the  ventral  and  dorsal  surfaces  into 
focus  under  high  magnification. 

The  Set  Up. — Our  first  negntivt^s  were  mad«»  with  a  home-made  de- 
vice consisting  of  a  slotted  board  fastened  in  a  vt*rtical  position  to  a 
low  platfonn  on  which  the  microscope  was  placed.  An  extra  lens- 
board  in  the  front  of  the  camera  to  which  was  attached  a  light-proof 
slei»ve  which  dropped  over  the  barrel  of  the  micnwcopc  was  found  to 
be  efftM'tive  in  making  a  li^ht-proof  conn<M*tion  !u»tw<vn  the  camera 
and  the  microscope.  This  slt^cve  allowed  sufficient  play  for  focusing 
the  microM'oiw.  Such  a  >»*t-up  can  be  s«H»ured  with  very  little  cost 
and  if  vibration  is  prevente<l  as  goo<l  negatives  can  be  obtained  as 
with  a  more  ex|M»n.Hive  e<piipinent.  For  coiiveiiienc<*  the  writer  now 
uses  a  lieavy  inm  stand  made  !»y  the  Hansoh  &  Loni!»  Optical  Company 
which  lias  two  pan^llel  miide  rods  with  a  scale  on  one  for  recording 
the  deirree  of  oxtcfision  <if  the  Im*1Iows.  Our  stand  has  extra  lonij 
guide  nnls.  made  to  our  nrder  for  u.se  in  <»ther  w<»rk.  Thi>4  has  !>et»n 
found  to  W  very  satisfactory  and  \^ith  the  various  conveniene«»s  at- 
tached, oiif  ean  work  much  more  rapidly.  Nearly  all  of  onr  m^'ct 
and   tlower  ]>hotography   is  done   with   this  htand   and   cnir   \ariouH 
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lenses  are  quickly  attachable  to  a  set  of  interchangeable  lens-boards 
which  fit  this  camera. 

We  have  a  complete  series  of  Zeiss  microscope  objectives  as  well 
as  various  others,  and  find  it  a  great  convenience  to  have  a  long  se- 
ries, as  we  can  always  secure  the  degree  of  magnification  and  at  the 
same  time  size  of  image  that  we  require. 

Magnification. — In  our  work  on  scale  insects  we  have  found  it  de- 
desirable  to  secure  the  required  size  of  image  by  the  use  of  a  high 
power  lens  aild  short  bellows  rather  than  with  a  low  power  and  longer 
bellows.  This  we  have  done  for  the  sake  of  securing  greater  detail  in 
the  print.  At  the  same  time  it  is  desirable  to  bring  the  whole  ob- 
ject into  focus  if  possible,  and  the  higher  the  power  used  the  less  is 
the  focal  depth.  One  may,  with  a  lower  power  and  longer  bellows, 
produce  as  large  an  image,  but  no  more  detail  can  be  expected  than 
is  brought  out  by  the  power  of  lens  being  used. 

In  photographing  thicker  objects  which  present  much  detail,  it 
is  necesary  to  use  a  lower  power  and,  if  the  length  of  bellows  is  not 
sufficient  to  produce  the  size  of  image  desired,  it  is  necessary  to  make 
enlarged  copies  from  the  negatives  or  prints. 

Plates. — We  have  used  several  kinds  of  plates  but  prefer  one  made 
to  our  order  by  the  M.  A.  Seed  Company.  This  plate  is  their  regular 
lantern  slide  emulsion  on  4  by  5  glasses.  It  is  difficult  to  estimate 
closely  the  proper  exposure  for  scale  insects  of  varying  density  and 
this  plate  allows  us  greater  latitude  in  that  respect  and  results  in  a 
saving  of  both  time  and  plates. 

Prints.— We  have  thought  it  desirable  to  dissolve  out  the  back- 
ground of  our  prints  and  obliterate  parts  of  the  image  not  required. 
This  is  done  as  the  prints  are  removed  from  the  fixing  bath,  by  the^ 
use  of  a  solution  of  hypo  and  potassium-ferri-cyanide.  The  print  is 
placed,  face  up,  on  a  piece  of  glass  over  a  tray  containing  the  solution. 
A  swab  of  absorbent  cotton  is  dipped  in  the  solution  and  applied  to 
the  parts  to  be  dissolved  out.  The  glass  is  inclined  so  as  to  allow  the 
solution  to  run  away  from  the  print  and  into  the  tray. 

Regular  glossy  Yelox  paper  is  used  when  it  is  desired  to  obliterate 
parts  of  the  print  but,  in  general,  Solio  papers  arc  to  be  preferred. 
The  Velox  prints  are  dried  on  a  ferrotype  plate  as  with  Solio  papers. 


Chairman  Britton:  There  is  now  a  chance  for  a  discussion  of 
this  paper. 

Mr.  Skinner  :  I  wish  to  say  that  we  have  trouble  in  using  the  ordi- 
nary lantern   slide   plates.     I   would  like   to   ask   Professor   Cooley 
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whether  he  has  his  plates  treated  with  the  emulsion  and  whether  such 
plates  are  on  the  market? 

Mr.  Cooley:  Xo;  they  are  made  by  the  M.  A.  Seed  Company  in 
gross  lots. 

Mr.  Washbi-rn  :    What  power  lenses  do  you  use  t 

Mr.  Cooley  :  A  Zeiss  D,  I  believe,  was  used  on  this  series  of  pho- 
tographs and  they  are  all  the  same  scale  of  magnification. 

A  ^Iember:  I  would  like  to  ask  Mr.  Cooley  whether  he  thinks 
photographs  will  always  bring  out  the  surface  markings  that  we  can 
get  sometimes  by  drawings.  I  think,  with  certain  insects,  like  scale 
insects,  we  want  to  get  an  accurate  representation  of  the  insect  as 
it  appears. 

Mr.  Cooley  :  That  is  true.  There  are  many  kinds  of  illustrations 
in  which  drawing  only  will  bring  out  what  is  desired.  However,  any 
one  who  has  attempted  to  draw  scale  insects  will  realize  that  in  the 
Diaspifia  it  is  very  hard  to  bring  (»ut  anything  like  what  is  wanted 
in  a  drawing. 

A  Member:  I  think  the  two  things  have  be<»n  reversed  recently. 
That  is,  the  drawing  was  the  primary  thing  in  times  gone  by.  and 
it  ought  to  be  relegated  to  the  second  place.  That  is  to  say,  it  should 
supplement  the  photograph,  if  necessary. 

Mr.  Felt:  It  seems  to  me  that  the  making  of  photomicrographs  is 
one  of  considerable  importance,  and  I  believe  that  quite  a  few  have 
been  deterred  from  attempting  work  along  this  line  because  of  sup- 
pfMw*d  diflfienlties.  I  want,  fof  just  a  moment,  to  outline  an  apparatus 
which  we  have  used  at  Al!»any,  X.  Y.,  with  a  g<MKl  measure  of  suc- 
cess. We  were  situated  ho  that  we  did  not  think  it  advisable  to  pot 
•  a  rtmsiderable  amount  of  money  into  K|>e<*ial  lens4*s,  or  upright 
stands,  or  anything  of  that  kind.  We  simply  used  the  ordinar>'  mi- 
crosei»pe,  put  it  in  front  of  a  long  Ih»11ows.  and  uwd  a  Welsbach 
lamp,  and  put  a  )>oy  at  oik*  end  to  manipulate  the  slide  and  micro- 
scofK*.  and  a  man  at  tlie  other  end.  to  irive  <1ire('tions  so  far  as  ad- 
justment was  <H»neerned.  In  that  w«y.  \v»'  w«»rr  able  to  make  a  pretty 
fair  s<*ries  <»f  photoniiero^raphs.  \\v  mnld  have  made  them  better 
if  w»'  had  had  Iwtter  equipment,  but  we  found  that  in  c»rdinary  en- 
larL'ements.  tifteeu.  twenty,  twenty-tivf  or  tliirty  dianitters.  we  enuld 
make,  with  that  iiiakf-sliift  apparatus.  t«*ri  or  twelvi*  pretty  giMnl  pho- 
toiiiirrot:raphs  in  an  hour,  with  i»ne  man  and  a  boy  to  ntt«*i)d  the 
mit-roseope.  If  y<>u  wish  tt»  ir»*t  an  hlea  »»f  tlie  work  <l<>ne  l»y  this 
outfit.  I  would  sillily  r^frr  you  to  .Musfuni  Hulbtm  No  7l>  iN  Y.', 
illustratiiu:  si.nif  !in»si|uit<M's.  I  am  sati.sfiiMl  that  u»  «an  usi*  mhU- 
nary  lfns#'s  aii«i  w<irk  in  the  daytime.     We  ail  havi-  prartieally  that 
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outfit  in  the  laboratory,  and  we  can  use  it  or  not,  and  we  don't  have 
several  hundred  dollars  laying  idle  in  special  apparatus,  which  is, 
perhaps,  used  only  three  or  four  days  in  the  year. 

CHAnsMAN  Britton:  If  there  is  no  further  discussion,  we  will 
proceed  with  the  next  paper  on  the  program,  by  Mr.  F.  M.  Webster. 

THE  IMPORTANCE  OF  PROPER  METHOD  IN  ENTOMO- 
LOGICAL  INVESTIGATIONS 

By  F.  M.  Webster,  Washington,  D,  C, 

It  is  not  my  purpose  to  lay  down  a  series  of  rules  and  regulations 
governing  details  in  the  work  of  any  one;  therefore  the  use  of  the 
word  ** method"  instead  of  ** technique."  As  a  matter  of  fact,  vari- 
ety in  insect  life,  and  the  conditions  under  which  these  must  be  stud- 
ied, is  so  great  that,  beyond  general  principles,  each  investigator 
is  forced  to  accept  situations  as  he  finds  them  and  to  make  the  utmost 
of  his  opportunities. 

The  spirit  that  prompted  this  paper  came  from  the  fact  that  the 
older  entomologists  of  the  country  have,  almost  all  of  them,  passed 
away,  and  those  of  us  who,  a  quarter  of  a  century  ago,  were  young 
men  are  now  also  passing  away,  and  a  decade  hence  we  shall  nearly 
or  quite  all  of  us  have  practically  given  place  to  the  younger  men  who 
now  constitute  by  far  the  majority  of  the  membership  of  this  asso- 
ciation. I  thought  that  it  might  be  possible  for  me  to  tell  you  of 
some  of  the  things  learned  during  nearly  forty  years'  study  of  in- 
sects and  insect  problems,  beginning  at  a  time  when  entomologists 
were  few,  with  no  such  training  as  is  offered  today  available,  and  with 
precious  few  publications  dealing  with  insect  binomics.  Strenuous 
days  those,  but  in  later  years  I  have  come  to  look  back  upon  them 
with  greater  leniency  and  indeed  feel  thankful  for  them.  Unfor- 
tunate indeed  is  the  man  who  is  denied  the  opportunity  to  show  what 
his  abilities  really  are,  something  that  even  he  may  not  himself  have 
learned. 

With  all  of  us  who  have  the  management  of  men  there  comes  a 
time  when  an  emergency  arises  and  some  one  must  be  detailed  to  a 
most  difficult  piece  of  investigation,  where  only  the  most  resourceful, 
persevering  and  trustworthy  are  to  be  employed,  and  lucky  is  the  man 
who  gets  the  opportunity.  Now  if  I  were  to  be  asked  to  indicate  some 
of  the  most  essential  qualifications  for  such  a  man  I  should  say,  first, 
honesty,  and.  second,  common  sense.  Without  these  all  of  the  train- 
ing and  equipment  in  Christendom  will  avail  nothing.  Some  of  us 
do  not  see  as  clearly  or  as  broadly  as  others,  it  is  true,  which  is  of 
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course  a  personal  misfortune,  but  not  to  be  able  to  translate  the  traih, 
exactly  as  we  see  it,  is  a  fatal  defect.  If  there  is  a  profession,  the 
ministry  not  excepted,  where  clean  men  are  more  essential  than  in 
scientific  research,  it  would  be  difficult  to  name  it.  Entomologists  are 
not  angek,  and  are  not  likely  to  become  so  in  the  future,  in  this  world 
at  any  rate,  but  the  man  who  goes  after  the  truth  for  truth's  sake 
is  industrious,  ingenious  and  persevering,  will  be  about  as  sure  of  sac- 
cess  as  one  day  is  sure  to  follow  another.  Incidentally,  however,  suc- 
cess does  not  consist  of  getting  your  name  in  the  papers  with  the  great- 
est frequency;  the  merest  charlatan  does  that;  nor  does  it  mean  ex- 
ploiting yourselves  before  a  few  farmers  who  are  seldom  posted,  for 
the  untrustworthy  have  a  monopoly  in  that  direction.  The  man  who 
beats  the  bass  drum  makes  the  most  noise,  but  he  is  not  the  leader  of 
the  band.  There  is  all  the  difference  in  the  world  between  becom- 
ing famous  and  becoming  notorious.  You  may  secure  fame  or  noto- 
riety, but  never  both.  A  really  good  entomologist  has  no  need  of  a 
placard  advertising  the  fact,  because  in  the  process  of  his  development 
he  has  been  obliged  to  exhibit  qualifications  and  combinations  of 
qualifications  that  are  never  to  \ye  foiind  in  an  inefficient  man.  No 
single  qualification  alone  leads  one  to  success,  but  one  must  needs  be 
well  balanced ;  l)e  sufficiently  pessimistic  to  be  able  to  justly  but  fear- 
lessly deal  with  defects  in  the  work  of  others  as  ^t11  as  his  own,  and 
yet  be  optimistic  enough  to  see  in  advance  sufficiently  clear  to  for- 
mulate working  theories  and  hypotheses  without  prematurely  adopting 
these  as  fixed  truths.  Deficiency  here  is  the  reason  for  so  many  fail- 
ures, and.  often,  too,  failures  that  seem  almost  like  the  frivolities  of 
chance.  But  it  is  not  so.  There  is  some  defect,  something  lacking  that 
is  essential  to  success.  Naturally  the  unfortunate  himself  will  say  it 
is  due  to  a  lack  of  opportunity  or  proper  appreciation.  Not  every 
one  is  i*apa))le  of  grasping  an  opportunity  when  offered  him,  and  as 
to  apprt^ciation,  the  world  is  not  such  an  unjust  judge  after  all, 
though  it  is  sometimes  very  tardy  in  rendering  a  decision,  and 
while  tht'  linos 

** Seven   cities  fought   for  Homer  dead. 
While  the  livinjr  Honier  l)e^'gi»4l  for  bn^ad/* 

finds  a  pandlel  {XThaps  all  t<M»  fnHjuently.  yet  siieh  cases  are,  at  moat, 
not  usual,  and  n*ii\  sueeess  is,  after  ail.  in  our  leaving  of  the  world 
better  thafi  we  found  it.  Hesid«^.  it  is  nft^n  the  fear  <»f  not  being  ap- 
pn'eiated  that  drives  men  to  make  the  mistake  of  chasing  alnnit  after 
notoritty  and  in  eoiLHequ«'net>  accomplishing;  nothing  meriting  .success. 
All  <»f  this  leadn  me  to  make  what  may  M'em  to  you  to  \h}  a  remarkable 
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suggestion,  and  that  is :  Do  not  try  to  become  famous  or  even  noted 
except  as  a  conscientious  man.  Get  close  to  nature  and  throw  the 
whole  weight  of  every  faculty  that  you  possess  into  learning  the  truth 
unmixed  with  error,  and  get  as  near  the  whole  truth  as  it  is  pos- 
sible for  one  human  to  secure.  Your  province  is  to  get  facts  sifted 
and  tried  by  every  clarifying  process  you  can  devise,  with  a  view 
of  eliminating  obscurity  and  error.  Pay  absolutely  no  attention  what- 
ever to  your  own  individual  prominence,  and  as  fast  as  you  secure 
the  real  truths  involved,  just  so  fast  will  you  gain  the  reputation  of 
being  something  far  above  notorious.  Success  will  not  only  come  to 
you  but  be  even  begging  you  to  take  notice  thereof.  The  old  thread- 
bare saying  that  **Some  men  are  born  great;  others  have  greatness 
thrust  upon  them"  is  not  true.  Real  greatness  is  never  inherited; 
and  the  man  who  has  real  greatness  thrust  upon  him  has  always 
bought  it  in  some  manner  with  the  best  years  of  his  life.  Substitute 
notoriety  for  greatness  and  I  have  nothing  to  say.  The  man  in  search 
of  notoriety  is  generally  the  one  that  succeeds  in  getting  in  the  way. 
In  fact  such  is  his  usual  mode  of  procedure  in  making  himself  notori- 
ous. For  this  reason  the  man  who  is  trying  with  all  his  might  and 
main  to  wrest  from  nature  her  most  profound  truths  is  obstructed  by 
the  one  who,  not  knowing  what  truth  and  accuracy  really  are,  will 
place  himself  squarely  in  opposition.  Thus  it  is  that  the  man  who 
sets  out  to  devote  himself  to  dragging  forth  truth  out  of  darkness  or 
obscurity  will  find  that  his  is  not  a  bed  of  roses.  Not  only  must  he 
hold  his  own  faculties  under  a  continued  surveillance .  lest  he  be 
cheated  by  his  own  eyes  and  mind,  but  he  must  always  be  more  or  less 
hampered  by  the  frailties  of  those  who  find  it  easier  to  adopt  other  less 
commendable  methods.  Within  the  last  two  months  there  have  come  to 
my  desk  two  publications  from  as  many  different  states  relating  to 
two  different  though  closely  allied  insects.  In  neither  one  is  there 
anything  new,  nothing  to  indicate  that  either  insect  has  ever  been 
known  outside  the  state  where  it  is  mentioned,  and  not  a  word  to 
show  that  anyone,  living  or  dead,  except  the  author,  had  ever  seen  or 
studied  the  species.  Quite  recently  one  of  the  institutions  from 
which  one  of  these  documents  emanated  published  a  newspaper  bul- 
letin, not  necessarily  by,  or  even  with  the  knowledge  of  an  entomolo- 
gist, giving  what  purports  to  be  the  results  of  several  years'  experi- 
mentation, proving  certain  facts  that  were  well  known  and  established 
before  that  institution  came  into  existence.  Any  well  informed  en- 
tomologist could  readily  cite  the  work  of  investigators,  some  of  whom 
are  still  living  and  some  dead,  who  contributed  to  the  sum  of  this 
knowledge;  but  in  this  printed  document   to  which   I  refer  every 
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word  ift.  stamped  with  the  mark  of  originality.  Now  such  things  as 
these  have  no  relation  to  either  scientific  research  or  the  diffusion  of 
truth.  They  are,  purely  and  simply,  bids  for  the  cheapest  sort  of 
notoriety,  and  will  stand,  if  indeed  they  stand  at  all,  in  future  as 
monuments  of  condemnation  for  whoever  has  been  instrumental  in 
their  creation.  The  probabilities  are,  however,  that  they  will  be 
cast  aside  and  disappear  as  of  no  value  whatever  and  be  eliminated 
precisely  as  any  other  impediment.  After  all,  this  whole  matter  of 
the  separation  of  the  truth  from  error  and  falsehood  may  be  likened 
to  a  huge  system  of  sifting  screens,  each  screen  perhaps  representing 
a  decade  of  time.  All  of  the  work  of  human  intellect  is  thrown  into 
a  hopper  and  the  mass  begins  to  be  shaken  downward.  Gradually 
mistakes,  misstatements,  jealousies,  and  all  of  the  results  of  human 
frailties,  the  dross  if  you  please,  is  discarded  and  finally  at  the  bot- 
tom wo  have  the  net  results  of  scientific  research.  Your  success  in 
life  as  investigators  will  depend  not  so  much  on  the  bulk  that  is 
thrown  into  the  hopper  and  the  noise  and  dust  arisinfi:  therefrom  as 
upon  how  much  of  this  pure  fact  at  the  !)ottom  of  the  screens  you 
can  yourst^lf  lay  claim  to.  I  will  show  you  in  a  moment  how  the 
identification  may  be  made.  This  matter  of  proper  credit  as  !)etween 
superior  and  subordinate  has  several  times  been  discussed  by  this 
body,  always,  as  it  seemed  to  me,  with  a  too  narrow  view  of  the 
subject,  making  it  something  of  a  personal  matter.  I  do  not  wish 
to  discuss  it  in  this  way,  as  the  question  (1<h»s  not  wH»m  to  me  to  be 
definitely  understood. 

Perhaps  I  can  best  approach  the  matter  by  ofTerin^^  an  illustration. 
You  may  l>ecome  fst ranged  from  your  child ;  you  may  disinherit  him, 
disown  him  and  rt»fuse  to  recoirnize  him  in  every  b»K"l  way.  He  may 
even  Ik*  adopttnl  by  another.  But  still  th«'  1>1<kh1  of  his  father  and 
mother  alone  will  fiow  in  his  veins.  Their  ancestry  will  be  his  an- 
cestry, and  no  law  in  thr  univerHe  can  niakf  it  othiTwisf.  N<»w  every' 
original.  unpr«»judi<M»d  ol»servati<m  made  is  the  <*hild  of  imr  mind  and 
one  pair  of  rv»»s.  and  th«»se  alone  can  Im»  1h»M  rt'sponsihlt*.  Th«'re  is 
hen*  a  rrrtain  fntirrly  natural  proprit^tnrship  tliat  rannot  Im*  either 
Ht<ilfn.  (rivf?)  away  or  <lis4»wnt'd.  any  iiiorc  than  a  child  can  be  disas- 
»M'iatiMl  from  its  anri^stry.  WluMVrr  att«*iii]»t>  to  ij.stroy  this  n»spon- 
siltility  coniiiiits  a  <Tiinf.  not  airainst  in<lividual.s.  but  atrainst  science 
it.sflf.  aiifl  iii>  rrinn*  airaiust  srifncc.  wliii-h  i^  only  aimtlirr  t»*rni  for 
trutli.  L'oi's  ultimately  nnpiinished.  N*»t  only  is  tliis  trm*  witli  the 
ori^riual  olisiTvatioii  itsrlt'  l»ut  all  otln!N  ft»llouimr  tli«n*afti'r.  uhctlier 
♦•ontratlhtory  or  •nntinnatory. 

When  Wf  nmit-  t«»  tin*  subjtH^t  of  publication,  we  are  dealing  with 
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the  results  of  observation  and  investigation.  The  custom  is,  I  be- 
lieve, almost  universal  in  all  countries,  which  gives  to  the  employing 
institution,  for  purposes  of  publication,  all  of  the  results  of  the  la- 
bors of  those  in  the  employ  of  such  institution.  This  seems  entirely 
just,  and  there  can  hardly  be  serious  criticism,  so  long  as  the  observer 
is  held  responsible,  given  proper  credit,  and  is  not  obliged  to  state 
what  he  does  not  believe  to  be  true.  There  will  probably  always 
be  occasional  disregard  of  the  rights  of  the  observer,  but  these  are 
not  common  and  becoming  less  and  less  so  every  year.  As  the  in- 
jury is  not  to  individuals  but  to  science  itself,  there  is  a  certain  losing 
of  caste  among  those  who  do  these  things,  which  tends  to  prevent 
their  occurrence.  The  question  as  to  just  when  results  should  be 
published  is  a  somewhat  complicated  one,  and  I  sometimes  wonder 
if  the  opinion  of  the  investigator,  even  though  a  good  one,  is  al- 
ways the  better.  If  we  were  to  gather  together  all  of  the  best  of 
American  investigators,  I  doubt  if  there  would  be  one  among  them 
who  would  not  recall  instances  where  he  had  published  prematurely 
and  regretted  it  afterwards.  To  those  who  are  in  quest  of  notoriety, 
it  of  course  does  not  matter.  In  my  o^n  experience,  after  working 
with  a  problem  until  there  seemed  no  possibilitv  of  serious  error,  the 
results  were  printed  and  almost  before  the  printers'  ink  was  dry 
there  would  be  sudden  and  unexpected  developments  that  would 
completely  upset  previous  conclusions.  Indeed,  it  is  strange  how 
frequently  such  things  will  happen,  even  with  what  seems  proper 
caution  and  the  best  of  intentions.  The  older  I  get  the  more  it  seems 
to  me  that  just  here  the  investigator  should  be  able  to  hold  him- 
self well  in  hand.  iVfany  a  basis  for  a  good  piece  of  work  has  been 
spoiled  by  rushing  it  half  seasoned,  as  it  were,  into  print.  Just 
here,  too,  is  a  point  that  younger  men  are  prone  to  overlook.  So  long 
as  matter  remains  unpublished  all  revisions  or  corrections  constitute 
presumable  added  perfections;  but  once  the  matter  is  printed  all  of 
these  become  criticisms  and  reflect  on  the  accuracy  and  conservatism 
of  the  author,  even  though  he  may  himself  make  the  revisions.  Then 
again,  these  revisions  of  published  papers  may  not  in  every  case 
reach  every  one  of  those  who  have  received  the  original  and  thus  the 
misinformation  at  first  diffused  may  not  all  of  it  be  overtaken  and 
rectified.  While,  then,  admitting  that  there  are  cases  where  the  mat- 
ter of  publication  is  in  the  hands  of  those  who  do  not  know  what 
really  constitutes  an  investigation  and  are  mentally  unfitted  for  judg- 
ing the  value  of  results,  yet  it  seems  to  me  that  these  instances  are  ex- 
ceptional and  that  the  prevailing  custom  is  with  these  exceptions  as 
good  as  we  can  at  present  devise. 
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There  is,  however,  another  feature  of  the  question  that  should  not 
be  lost  sight  of,  viz.,  one's  duty  to  his  colleagues.  By  this  I  mean 
he  has  not,  morally,  the  right  to  horde  up  what  he  learns  and  thus 
prevent  its  being  placed  on  record  where  other  investigators  may 
profit  by  the  information.  But,  it  may  be  suggested,  this  will  flood 
our  literature  with  unfinished  work.  It  will  inject  into  our  entomo- 
logical publications  the  many  fragments  of  information  that  all 
good  observers  will  and  must  accumulate  in  carrying  on  any  other 
larger  investigation ;  and  the  publication  of  these  places  them  at  the 
service  of  other  workers.  Possibly  there  may  be  one  who  is  engaged 
on  a  kindred  problem  in  another  part  of  the  world  but  who  finds  him- 
self practically  at  a  standstill  for  the  lack  of  one  of  those  fragments 
of  science  which  he  is  unable  to  secure, — the  key  stone  to  the  arch,  as 
it  were.  Besides,  we  must  remember  that  no  entomological  work  is 
ever  completed.  The  best  that  can  be  done  only  remains  the  best 
until  some  one  with  improved  facilities  and  technique,  or  with  added 
biological  knowledge,  shall  be  able  to  do  better.  I  sometimes  liken 
this  to  an  endless  stairway,  with  baskets  placed  on  each  step.  The 
stair  is  progress  and  the  basket  the  problem.  An  investigator,  as  he 
makes  his  way  forward  and  upward,  takes  up  a  basket  and  carries 
it  forward  one  or  more  steps,  then  sets  it  down  and  paKses  on  into  the 
unknown.  Another  follou's  and  perhaps  does  the  same,  and  in  this 
way  is  advancement  accomplished.  I  never  take  up  a  problem  that 
was  begun  by  Harris,  Fitch,  Riley,  Lintner  or  others  without  a  men- 
tal picture  of  the  stairway  and  baskets  coming  to  my  mind*s  eye, 
and  with  a  feeling  of  reverence  for  the  gmni  that  th<»se  men,  work- 
ing with  crude  instruments,  primitive  technique  and  almost  no  lit- 
erature at  all,  were  able  to  accomplish,  and  wonder  how  far  I  shall 
be  able  to  lift  and  carry  the  Imsket  onward  and  upward  before,  like 
these  men,  passing  to  the  great  unknown  beyond. 

I  have  referred  to  a  more  perfect  equipment  !>ecau8e  all  of  our 
instniments  used  in  scientific  research  are  continually  beinjr  improved. 
Also  I  have  referred  to  a  wider  and  <leey>er  knowledire  of  binomics. 
This  leads  me  to  say  what  you  alrendy  nuist  have  remarked,  that 
economic  entomology  to<lay  is  not  at  all  what  it  was  teu  years  ago 
and  it  will  not  ten  years  hence  l)e  what  it  is  today.  If  I  mistake 
not,  upon  you  younger  men  will  devolve  the  duty  of  making  many 
and  diverse  revisions.  Our  present  syst<'m  of  classifleation  will  fre- 
quently l»e  found  wholly  ina(lt»quate  for  y<»ur  nerrssities.  and  our 
laws  of  priority  are  t(Mi  ridieulous  to  stand  except  as  an  eli'inent  of 
discord. 

In  dealing  with  the  work  of  the  systematist,  I  first  wish  to  call  at- 
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tention  to  the  fact  that  this  work  has  been,  ahnost  without  exception, 
a  labor  of  love,  carried  on  by  men  with  no  thought  of  monetary 
compensation,  and  in  the  midst  of  lives  exceptionally  greatly  pre- 
occupied with  human  affairs  around  them.  They  did  their  best, 
considering  the  diflSculties  under  which  they  were  obliged  to  labor, 
and  the  monuments  to  their  self-sacrifice  and  zeal  are  not  to  be  ruth- 
lessly torn  down  and  obliterated.  But  we  shall  here  have  a  case 
parallel  with  the  old,  low,  weather-beaten,  historic  building  giving 
place  to  the  modem  structure  of  concrete  and  steel.  You  to  whom 
will  fall  th^  duty  of  this  revision  will  need  to  look  well  to  it  that 
you  leave  these  things  more  advanced  than  you  found  them.  If  I 
mistake  not  the  time  will  come  when  no  one  will  be  allowed  to  de- 
scribe a  new  species  or  revise  a  group  of  old  ones  without  being  able 
to  present  also  something  in  the  way  of  descriptions  and  explana- 
tions of  the  developmental  stages  or  studies  of  habits,  going  to  show, 
beyond  a  reasonable  doubt,  that  the  forms  with  which  he  has  dealt  are 
really  what  he  represents  them  to  be.  So  long  as  the  science  of 
entomology  consisted  in  the  collection  and  arrangement  of  dried 
corpses  the  system  of  classification  in  vogue  was  suflScient.  But  with 
the  new  era  of  entomological  research,  where  insect  binomics  and 
the  interrelations  of  different  species  are  more  and  more  generally  and 
fully  entered  into,  the  structure  is  too  frail  and  defective,  so  that  al- 
most as  soon  as  we  begin  to  build  upon  it  we  find  it  full  of  defects 
and  inevitably  it  must  be  discarded  and  reconstructed  on  a  much 
broader  basis.  These  are  problems  that  will  be  forced  upon  you  and 
which  will  not  for  a  moment  permit  slovenly  or  inefficient  work. 
Please  let  me  explain  the  use  of  this  last  sentence.  In  some  quarters 
university  people  seem  to  be  confirmed  in  the  opinion  that  a  gradu- 
ating student  can  only  make  himself  and  his  cdma  mater  famous 
by  describing  something.  It  does  not  seem  to  matter  much  what, 
but  once  he  has  done  this  he  has  almost  smothered  himself  and  his 
university  in  a  brain  storm  of  glory ;  sometimes  to  the  discouragement 
of  the  poor  fellow,  who,  fortunately,  is  unable  to  comprehend  the  de- 
sirability of  such  proceedings;  and  I  hope  to  have  said  enough  here 
to  sustain  the  latter  in  his  stupidity. 

Some  of  you  may  wish  to  remind  me  that  a  few  moments  ago  I 
said  something  about  the  laws  of  priority.  Only  a  single  instance  out 
of  many  will  be  required  to  illustrate  the  point  that  was  made. 
Smerinthus  geminatus,  a  common  sphingid  moth,  was  described  by 
Say  in  1824.  It  is  a  common,  somewhat  variable,  species,  the  specific 
name,  geminatuSy  having  reference  to  the  two  ocelli  on  each  of  the 
posterior  wings.     In  1773  Drury  described  a  single  moth  as  from 
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Jamaica,  figuring  it  with  a  single  ocellus,  giving  it  the  specific 
name  jamaicensis.  Now  in  rearing  a  great  number  of  adults  from  the 
egg  an  occasional  individual  of  this  latter  form  will  api>ear,  and  all 
gradations  between  it  and  the  true  geminaius  have  been  repeatedly 
observed,  and  may  be  reared  from  the  same  lot  of  eggs.  The  species 
has  never  been  since  found  in  Jamaica,  and  no  one  now  believes  for 
a  moment  that  it  ever  occurred  there,  Drury's  specimen  probably 
having  been  mislabeled.  Neither  description  nor  figure  represents  the 
species  but  an  occasionally  occurring  variation,  and  the  name  is  not 
only  a  serious  misnomer  but  misleading  as  well  as  false.  Yet,  on 
account  of  priority  of  publication,  if  the  laws  of  priority  are  fol- 
lowed, this  must  be  considered  as  the  species.  This  is  one  of  the 
things  that  must  either  be  put  out  of  the  way  or  allowed  to  stand  as 
perpetual  contradiction  and  a  discredit  to  the  science  of  entomology. 
In  the  Fifth  Report  of  the  U.  S.  Entomological  Commission,  pp. 
601-602,  is  a  footnote  by  the  late  Dr.  C.  V.  Riley,  which  reads  as 
follows : 

**The  law  of  priority  becomes  a  nuisance  and  a  positive  injury  to 
the  science  when  pushed  to  the  unnecessary  extreme  of  attempting 
to  solve  inexplicable  riddles." 

I  have  in  the  foregoing  pointed  out  some  of  your  frailties,  for  the 
man  who  makes  no  mistakes  is  yet  to  be  bom,  and  indicated  some  of 
the  pn)blenis  that  the  older  entomologists  will  probably  bequeath  you 
for  solution.  Besides  these,  during  the  years  to  come,  many  biolog- 
ical problems  reachinjr  far  beyond  the  realms  of  entomology'  will  be 
solved  by  clo«er,  broader,  and  more  careful  studies  of  insects  and  in- 
sect development.  Never  in  the  historj'  of  iV^^rican  entomology  has 
there  been  .«w)  much  to  do,  and  a  greater  demand  for  the  right  kind 
of  men  to  do  it. 

Those  anions  you  will  sueeiM»d  who  adhere  elost^st  to  nature,  who 
throw  all  <»f  the  weight  of  every  faculty  that  you  can  command  into 
your  work,  with  an  eye  to  brin^intr  (nit  the  truth  for  tnith's  sake, 
and  not  for  whatever  temporar>*  j:lor>-  or  notnri«»ty  th<*re  may  be  in 
it,  n»memlxTinir  always  that  it  is  not  th»'  bulk  that  ynn  throw  into  the 
hopper  but  what  remains  and  is  not  rejeeted  thnniL'h  the  sifting  of 
years  that  will  stand  to  your  credit  lontr  after  you  have  yourselves 
pasM'd  away. 

<  During  the  reading  ^'f  the  abnve  paj^T.  Pn*siil«!it  Forlies  entered 
and  assuHH-d  tht-  ihair 

1*KF>IDENT  Forbes:     Discussion  <»f  this  paper  is  now  in  order. 
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Mr.  Marlatt:  Mr.  Chairman,  I  am  very  much  pleased  with  and 
interested  in  the  very  thoughtful  paper  presented  by  one  of  the  old- 
est of  our  members,  and  I  wish  to  .endorse  with  much  heartiness  his 
advice  and  suggestions.  The  field  of  entomology  has  increased  enor- 
mously, the  number  of  workers  are  a  hundred  times  what  they  were  not 
so  many  years  ago  and  the  amount  of  money  expended  has  increased 
at  a  similar  rate.  When  I  entered  the  service  of  the  Department  of 
Agriculture  the  lump  appropriation  was  twenty  thousand  dollars.  Our 
appropriation  now  runs  up  to  nearly  half  a  million  and  the  same 
relative  increase  has  been  seen  throughout  the  country.  With  all  this 
increase  in  entomological  workers  and  funds  and  facilities,  there  has 
been  a  notable  sub-division  of  the  work.  All  the  old  problems  that 
the  pioneer  entomologists  attempted  to  solve  are  now  attacked  with 
a  minuteness  and  specialization  that  was  not  then  possible.  The  re- 
sult is  that  as  this  old  work  is  gone  over  the  information  is  vastly  in- 
creased, and  errors  are  being  constantly  found.  That  is  as  it  should 
be.  The  only  point  I  wish  to  make  is,  that  here  and  there  you  find 
in  this  new  work  a  spirit  of  rather  sharp  criticism  of  the  mistakes  of 
the  elders.  It  seems  to  me  that  this  attitude  .is  quite  unnecessary. 
We  should  be  charitable  and  remember  that  in  those  old  days  one  man 
covered  the  field  that  is  now  covered  by  a  score.  Take,  as  an  example, 
the  white  fly  work  in  Florida,  which  has  now  been  the  subject  of  three 
years  of  continuous  investigation  by  three  men.  Necessarily,  they 
will  find  some  of  the  older  work  faulty,  and  they  will  make  large  ad- 
ditions, but  if  the  spirit  of  generosity  and  kindness  prevails  in  these 
new  workers,  there  need  be  no  unpleasant  or  sharp  criticism  in  the  cor- 
rections which  they  necessarily  make. 

Looking  over  the  work  that  is  being  put  out  today,  the  best  work 
is  by  men  who  are  most  courteous  and  who  have  least  in  their  writ- 
ings that  is  unpleasantly  critical.  I  think  that  credit  should  invari- 
ably be  given.  It  is  not  necessary  to  fill  pages  with  references  to  the 
writings  of  others.  Credit  can  be  given  without  interfering  with  the 
reputation  of  the  writer  in  his  own  constituency  and  vastly  increas- 
ing his  reputation  and  standing  in  the  field  as  a  whole.  I  think  en- 
tomologists may  take  a  lesson  from  some  of  the  other  workers  in  sci- 
ence. There  has  been  a  good  deal  of  controversial  writing  in  ento- 
mology and  bitter  enmities  have  arisen  through  unnecessarily  sharp 
criticism,  through  failure  to  approach*  one  another  in  a  spirit  of  friend- 
liness and  courtesy.  I  have  quite  an  intimate  acquaintance  with 
chemists,  and  I  think,  as  a  body,  the  chemists  are  more  closely  knit. 
They  get  more  fun  out  of  their  meetings;  and  they  seem  to  have  a 
more  friendly  spirit  toward  each  other  than  that  sometimes  exhibited 
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by  biologislB.  It  seems  to  me  that  they,  among  the  scientific  men  that 
I  have  known,  have  maintained  that  spirit  of  generoeity.  and  friend- 
liness, and  courtesy  which  makes  their  meetings  pleasanter  and  frees 
their  publications  from  unnecessary  criticism.  Of  course,  there  are 
exceptions,  and  the  entomologists  are  perhaps  less  faulty  in  these  par- 
ticulars than  others,  but  it  seems  to  me  that  this  point  in  Mr.  Web- 
ster's address  should  be  emphasized.  I  think  we  should  endeavor  to 
develop  the  spirit  of  leniency  and  courtesy  rather  than  the  reverse. 

Presidekt  Forbes  :  If  there  is  no  further  discussion  we  will  now 
take  up  the  next  paper. 

BIOLOGICAL    NOTES    ON    MURGANTIA    HISTRIONICA 

HAHN. 

By  R.  I.  Smith.  RaleigK  .V.  C. 

As  a  result  of  a  somewhat  disconnected  study  of  Murgantia  his- 
irionica,  I  have  ascertained  a  few  points  concerning  the  life  history  of 
this  insect,  which  will  be  briefly  presented,  with  the  preliminary  ex- 
plantion  that  some  of  the  work  reported  upon  is  not  complete  in  many 
respects  and  may.  by  some  of  my  entomological  friends,  be  considered 
premature.  However,  it  is  hoped  that  the  notes  will  be  of  some  value 
as  an  addition  to  the  knowledfre  of  this  troublesome  pest. 

Definite  ob8er\'ations  and  notes  were  first  made  on  April  4.  1906,  at 
West  Raleigh,  N.  (\,  where  all  the  work  herein  recorded  was  done. 
On  the  date  montioiied  adult  insei*ts  were  found  in  abundance  on 
turnip  and  coUard  plants,  on  which  they  were  feeding  and  mating 
most  actively.  It  was  then  obser\'ed  that  very  few  egg  masses  could 
be  found  and  no  nymphs  were  ol)served  until  ten  days  later,  or  on 
April  14.  Hence  this  date  is  c<»nsidered  as  appn^xiniately  the  be- 
ginning of  the  first  sea.sr>rial  bnnKl  for  the  year.  Some  springs  may 
bring  forth  adults  and  y(»unur  at  an  onrli«»r  date. 

Notes  on  Egg  Laying  Habits 

It  i.s  g<n«  rally  undt*nit«MKl  that  twelvt-  is  th«/  normal  nunilHT  of  eggs 
deiK»8it#*<l  in  «a<h  in;ts.s.  and  that  th^-s*-  an-  ••nliiiarily  plai-ed  on  end 
in  t*A'»  f»arall#-l  rows  tt{  six  •*ai'!i.  i'l«ts#'ly  •••  in»'nt»*d  t«»Lr»-th»*r.  the  eggs 
usually  alt»rnatintr  likt-  th«»  f»lls  of  ;i  h«»iMy.»i.inl»  As  a  matter  of 
fact,  mon*  <irirs  an-  laiil  in  inon*  or  l«ss  irn'L'ul.ir  ni;ivsi  s  than  in  two 
parallel  toWn  of  '•ix  «a'h.  Out  of  'M  .  l'l'  niaN>.s  l;ii«l  \*y  f»'malt*s  under 
ol»s#T\ation  in  th»-  lalM>rat«'ry.  ♦'•-  uim»-  irr»j:'jl;ir  in  f-Tiii  l-ut  i-ontaini^l 
12  ♦•(res  fa«'h.  an-l  nnly  If*  \\*'r**  p-trular.  with  1-  t-rcs  t;i.-h.  \\hil«*  13 
ntaNv>  varit-^l  in  nuinb»rs  from  •*  to  14.     Twilvc  fLXs  for  ta«'h  nwuM 
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is  undoubtedly  the  average  number,  as  evidenced  by  the  fact  that  three 
females  laid  11  eggs  once  and  13  eggs  in  the  following  mass,  while 
another  laid  10  and  then  14  eggs.  In  all  instances  observed  where 
less  than  11  eggs  were  laid  at  one  time,  or  where  11  eggs  were  de- 
posited two  or  three  times  in  succession,  the  female  died  shortly  af- 
terward. 

The  table  giving  the  egg-laying  record  shows  how  often  the  egg  mas- 
ses are  deposited,  and  it  will  be  noticed  that  this  time  varies  from  two 
to  fifteen  days,  but  an  average  of  about  four  days. 

Concerning  the  time  consumed  by  a  female  in  depositing  the  eggs^ 
a  marked  regularity  exists.  I  have  watched  several  egg  masses  depos- 
ited and  find  it  takes  about  thirty  minutes  to  deposit  twelve  eggs.  A 
quotation  from  notes  made  at  the  time  will  serve  as  an  illustration. 

**  April  15,  1908,  4  p.  m.  I  have  just  watched  and  timed  female  of 
Pair  No.  13  deposit  a  mass  of  twelve  eggs.  At  2.50  p.  m.  she  was  ob- 
served in  the  position  assumed  when  about  to  commence  deposition. 
She  was  apparently  straining  the  abdominal  muscles  and  moved  the 
abdomen  up  and  down  occasionally,  during  which  process  she  fre- 
quently stroked  the  tip  of  her  abdomen  with  either  hind  leg.  During 
this  process  a  drop  of  moisture  appeared,  probably  to  serve  as  a  glue 
for  the  first  egg.  At  2.56  p.  m.  the  first  egg  was  dropped,  and  the 
remaining  number,  making  a  regular  mass  of  twelve  in  all,  were  de- 
posited from  2.56  until  3.25,  when  the  last  egg  appeared,  or  exactly 
twenty-nine  minutes  after  dropping  the  first  egg.  Counting  the  six 
minutes  that  she  remained  in  position  preparatory  to  laying  the  first 
egg  it  required  thirty-five  minutes  for  the  whole  process.  The  time 
elapsing  between  the  appearance  of  each  egg  is  almost  exactly  2% 
minutes. '  *  If  I  had  ten  minutes  before  having  to  start  for  a  train  I 
would  be  willing  to  depend  on  measuring  that  time  by  watching  a  ter- 
rapin bug  lay  four  eggs.  Other  observations  have  been  made  that 
verify  this  statement. 

Incubation  of  Eggs 

The  incubation  period  varies  greatly  with  the  temperature.  Eggs 
deposited  from  April  9  to  15  required  an  average  of  eleven  days,  some 
requiring  twelve  days,  while  from  May  12  to  21  the  average  was  about 
six  days.     In  hot  summer  weather  they  may  hatch  on  the  fourth  day. 

Egg  Laying  Record  of  Hibernated  Individuals  . 

As  already  stated  these  observations  were  commenced  on  April  4th, 
when  a  very  few  eggs  were  present  in  the  fields.  Hence,  of  the  four- 
teen pairs  selected  for  the  egg-laying  record  some  may  have  deposited 
one  mass  of  eggs  in  the  field.    For  this  record  pairs  were  taken  and 
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confined  in  large  glass  vials,  with  suitable  food  and  a  strip  of  blotting 
paper  to  absorb  surplus  moisture.  It  is  my  opinion  that  too  little  ab- 
sorbent was  used,  the  lack  of  which  caused  ^he  premature  death  of 
some  individuals.  Six  pairs  were  taken  on  April  4th,  and  eight  pairs 
on  April  7th.  They  were  given  fresh  food  (eollard  or  cabbage)  each 
day  and  the  number  of  eggs  counted  and  removed  each  morning.  An 
the  eggs  are  laid  during  the  daytime  the  record  is  always  one  d^r 
behind  as  regards  the  actual'  date  when  the  eggs  were  laid. 

The  shape  of  the  egg  mass,  whether  regular  or  irregular,  and  num- 
ber of  eggs  are  represented  in  vertical  column,  the  letter  **R"  mean- 
ing regular,  that  is,  two  uniform  parallel  rows  C'12-R"  meaning  12 
eggs  in  two  rows  of  six  each)  and  **I"  meaning  irregular  (**12-r' 
meaning  12  eggs  in  an  irregular  mass). 
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Daily  Rbcord  op  14  Pbmalbs  of  thb  Hibbrnatkd  Obnbbation.*— Ocmelwded. 
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>  Dates  accompanied  by  no  record  were  omitted  from  the  original  table. 

This  record  indicates  that  both  the  length  of  life  and  number  of  eggs 
deposited  varies  considerably,  but  as  a  matter  of  fact,  I  believe  that 
those  females  that  died  before  depositing  at  least  six  egg  masses  would 
have  lived  longer  under  more  favorable  conditions.  At  the  same  time 
Nos.  2,  4,  8  and  10,  females  that  deposited  eggs  quite  irregularly  to- 
ward the  last,  may  very  probably  have  died  a  natural  death.  Hence 
it  would  seem  to  me  that  by  taking  the  average  of  the  number  of  eggs 
obtained  from  females  depositing  at  least  six  egg  masses,  we  would 
have  a  fair  average  number  that  might  be  laid  under  normal  or  nat- 
ural conditions.  Granting  this  to  be  a  correct  supposition,  we  have 
99  1-9  for  the  average  number  of  eggs  laid  by  each  hibernating  female. 

Egg  Laying  Record  of  Second  Seasonal  Generation 

To  serve  as  a  check  on  the  egg  laying  record  of  the  hibernated  gen- 
eration and  to  determine  which,  if  either,  lays  the  greatest  number  of 
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eggs  dnring  their  li^e  time,  an  attempt  was  made  to  get  a  similar 
record  for  individuals  of  the  second  seasonal  generation.  For  this 
experiment  nymphs  in  the  last  stage  of  development  were  cdlaeted 
from  the  field,  taken  to  the  laboratory,  reared  to  adults  and  from 
them,  on  August  10, 1908,  fourteen  pairs  were  selected  and  isolated  in 
4-oz.  bottles  with  suitable  food.  Unfortunately  the  mortality  among 
t^ese  specimens  was  very  high,  due,  I  am  now  convinced,  to  an  ezoeas 
of  moisture  accumulating  in  the  bottles.  Consequently  the  record  is 
unsatisfactory,  but  at  the  same  time  rather  interesting. 

Egg  Laying  Record  of  Fourteen  Females  of  Second  Generation 

Out  of  this  number  separated  on  August  10  seven  died  between 
August  24  and  27,  after  laying  from  12  to  36  eggs  each.  Three  mora 
died  August  31,  September  4  and  September  7,  each  having  laid  36 
eggs.  On  September  21  another  female  died  at  44  days  of  age  from 
maturity,  after  laying  4  egg  masses  containing  46  eggs  in  all. 

There  remained  only  three  females  out  of  the  original  fourteen  and 
as  they  laid  a  larger  number  of  eggs  and  lived  ro  much  longer,  their 
individual  record  seems  to  be  of  particular  interest  and  is  as  follows: 

The  female  of  Pair  No.  8  became  adult  on  August  7  or  8,  lived 
until  October  5,  or  58  days,  and  deposited  72  eggs,  or  a  mass  of  12 
eggs  each  on  the  following  dates:  August  20  and  24,  September  8, 
17,  21  and  26. 

The  female  of  Pair  No.  9  became  adult  August  8,  lived  until  October 
10,  or  63  dayH,  and  deposited  71  eggs,  or  a  mass  of  12  eggs  each,^z- 
cept  once,  when  only  11  eggs  were  found,^-on  the  following  dates: 
August  20  and  29,  Septoniber  2,  10  (11  eggs),  17  and  21. 

The  female  of  Pair  No.  10  became  adult  August  7  or  8,  lived  under 
obsen-ation  until  October  10,  when  she  escaped,  after  depoHiting  84 
eggs  or  7  masses  of  12  eggs  each  on  the  following  dates:  August  20 
and  29,  September  7,  11,  20,  25  and  29. 

Ab  aln^ady  stated,  it  seisms  prohaltle  that  thi*  f<>mnl('s  th;it  died  so 
soon  after  maturity  were  killed  by  excessive  moisture  in  the  vials.  In 
other  words,  the  nioisture  eaus(*d  them  to  adhcTe  to  the  siiles  of  the 
bottli*s,  whore  they  dietl  in  struggles  to  loosen  them.si'lvi^s.  As  this 
experiment  was  followed  eliw»ely,  I  feel  confident  in  cunoluding  that 
the  nverajre  nnniher  «»f  egys  depi>sited  by  the  seeond  hnnn]  is  six  or 
seven  nia.sses  of  iL*  eggs  each,  or  from  72  to  S4  eggs.  This  is  less  than 
the  average  for  th«*  hibernating  bnxMl. 
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Concerning  the  Number  of  Generations  Annually 

In  my  opinion  there  are  only  three  full  generations  in  the  vicinity 
of  Raleigh.  Some  entomologists  may  be  as  surprised  to  hear  this 
statement  as  I  was  to  discover  the  fact.  Owing  to  the  numbers  of 
njnnphs  present  in  the  fields  during  November  a  fourth  or  fifth  gen- 
eration might  be  expected.  However,  there  is  a  very  strong  argument 
against  that  being  the  case.  I  was  unable  to  secure  eggs  from  any 
terrapin  bugs  becoming  adult  later  than  September  1.  A  considerable 
number  were  reared  in  the  laboratory  and  kept  under  observation  to 
determine  this  fact.  Since  we  know  that  adult  females  may  live  and 
deposit  eggs  for  more  than  two  full  months,  the  presence  of  young 
nymphs  ill  the  field  even  as  late  as  early  December  may  be  accounted 
for,  and  they  may  be  classed  as  belated  individuals  of  the  third  gen- 
eration. 

The  statement  that  there  are  only  three  broods  cannot,  unfortu- 
nately, be  absolutely  piaoven  because  I  was  unable  to  follow  the  devel-r 
opment  during  the  summer  vacation.  However,  the  statement  is  de- 
duced from  the  fact  that  the  first  generation  at  Raleigh,  that  is  the 
earliest  maturing  individuals,  became  adult  on  May  25,  and  deposited 
eggs  nine  days  later,  or  on  June  4.  These  eggs  hatched  on  June  8. 
I  found  therefore  that  the  first  generation  required  fifty-one  days, 
not  including  eggs,  from  April  14  to  June  4,  to  become  full  grown 
and  deposit  eggs,  and  subsequent  rearing  experiments  do  not  show 
much  more  rapid  development  during  the  hot  months  of  summer. 
Furthermore,  May  25  is  the  date  of  maturity  of  the  first  individuals 
of  the  first  generation,  while  the  majority  were  not  mature  until  at 
least  ten  days,  or  two  weeks  later.  It  may  be  true  that  some  bugs  of 
the  third  generation  mature  before  September  1  and  commence  to  lay 
eggs,  but  I  feel  convinced  that  the  majority  of  the  adults  of  this  gen- 
eration do  not  lay  eggs,  but  live  over  winter  as  the  hibernating  form. 

Length  of  Life  Cycle 

There  is  some  variation  in  the  duration  of  the  young  stages,  partic- 
ularly the  4th  and  5th  instars.  Chittenden  in  Bulletin  103,  Bureau 
of  Entomology,  records  the  life  cycle  for  bugs  hatching  in  March  as 
70  days,  including  the  egg  stage,  which  covered  11  days.  My  record 
of  bugs  that  hatched  on  August  24  and  25  shows  the  life  cycle,  ex- 
clusive of  the  egg  stage,  covered  from  57  to  65  days. 

The  following  table  shows  the  record  of  four  individuals  which 
were  kept  in  the  laboratory — not  heated — during  the  time  recorded : 
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LIFB  CYCLE  OF  FOUR  HAELBQUIN   BUGS 
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"     80 
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64 

*  IndlcBtea  that  molt  oocorred  tome  time  between  «  p.  m.  and  the  following  8J9  a.  m. 

As  evidence  that  the  duration  of  the  4th  and  5th  instars  may  vary  it 
is  only  necessary  to  study  the  above  table,  and  as  further  proof  com- 
pare these  dates  with  the  time  recorded  by  Chittenden,  as  above  men- 
tioned. He  states:  ''The  first  or  egg  stage  covered  11  days.  The 
time  from  the  hatching  of  the  eggs  until  the  first  molt  gave  the  first 
larval  instar  or  nymph  period,  7  days ;  the  second  instar  required  13 
days;  the  third,  8  days;  the  fourth,  14  days,  while  the  fifth  or  pupal  in- 
star  covered  17  days,  a  total  of  70  days  or  10  weeks     ..." 

Means  of  Suppression 

From  an  economic  standpoint  this  work  indicates  that  Harlequin 
bugs  should  be  fought  vigorously  in  the  fall,  particularly  after  Sep- 
tember Ist,  in  order  to  prevent  the  younp  forms  from  maturing  and 
going  into  hibernating  quarters.  It  also  .serves  to  emphasize  the  fact 
that  the  adults  first  appearing  in  spring  should  be  colhvted  or  other- 
wise destroyed  before  they  commeneo  oin?  deposition.  I  am  convinced 
that  the  hibernating  adults  are  mon'  prolific  than  the  sucetM?ding  gen- 
erations, which  makes  it  most  advisable  to  dt»8troy  thorn  lat«»  in  fall  or 
early  in  spring. 

Parasites  succeed  in  <li»st roving  a  birin*  per  ecnt.  of  the  egirs.  but  in 
all  my  work  this  .season  with  nymphs  and  adults  no  parasit«»s  w»»re  se- 
cured fr<»m  thorn. 


President  FoRHt>i:     Tho  nt*.\t  on  tho  proirniin  aro  pnp»'is  (»n  api- 
culture by  Mr.  E.  F.  Phillips  and  Mr.  H.  N.  (Jat.^. 
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MEANS   WHEREBY   THE    ECONOMIC    ENTOMOLOGIST 

CAN  ADVANCE  APICULTURE^ 

By  B.  F.  Phillips,  Wnshington,  D.  C. 

Bee  keeping  in  the  United  States  is  progressing  and  considerable  ad- 
vances are  being  made  in  various  phases  of  the  work,  but  there  still 
remains  much  to  do  before  apiculture  as  an  industry  takes  its  rightful 
place  as  a  phase  of  scientific  agriculture.  The  honey  resources  of  the 
United  States  are  very  great.  At  present  vast  quantities  of  nectar 
are  wasted  every  year  because  of  the  lack  of  bees  to  gather  it,  and, 
even  where  bees  are  kept,  the  wastefulness  due  to  crude  and  improper 
manipulation  is  entirely  too  great.  Persons  interested  in  the  advance- 
ment of  this  industry  fully  realize  this  condition  of  affairs,  but  the  dif- 
ficulty is  to  set  in  order  machinery  whereby  these  conditions  may  be 
overcome. 

Apiculture  is  a  branch  of  economic  entomology  and  should  be  recog- 
nized as  such.  It  is  true  that  the  nature  of  the  work  is  quite  unlike 
that  of  most  of  the  work  in  economic  entomology  in  that  the  object 
is  to  propagate  rather  than  to  destroy.  The  difference  is  not  so  great, 
however,  when  it  is  recognized  that  apiculture  is  primarily  a  study  in 
life  history  but  of  a  very  detailed  nature. 

At  present  apiculture  is  advancing  somewhat  slowly  and  for  two 
reasons.  The  main  obstacle  is  bee  disease,  which  causes  a  great  an-, 
nual  loss  to  the  bee  keepers  of  the  country  and  prevents  the  enlarge- 
ment of  operations.  The  second  obstacle  and  the  one  of  which  I  wish 
to  speak  particularly,  is  the  need  of  competent  and  comprehensive  re- 
search and  educational  work  among  those  interested  in  bees^ 

In  speaking  of  the  work  which  the  economic  entomologist  may  do  in 
helping  this  industry,  there  are  several  points  which  may  be  mentioned 
at  once  to  forestall  any  presentation  of  them  as  objections.  The 
economic  entomologist  is  a  verj-  busy  man  and  work  on  bee  keeping 
would  be  adding  to  his  already  heavy  work.  The  amount  of  money 
available  for  a  new  line  of  work  is  usually  small  or  possibly  entirely 
lacking  and,  in  most  cases,  work  on  bee  keeping  would  be  a  new  line 
of  work.  The  training  for  work  on  bee  keeping  is  not  usually  in- 
cluded in  that  furnished  a  prospective  economic  entomologist  and  it 
is  a  safe  assumption  that  the  practical  manipulation  of  bees  would  be 
new  work  to  most  men  engaged  in  state  work.  It  therefore  follows 
that  any  work  which  may  be  undertaken,  in  most  cases  at  least,  must 


*This  paper  was  read  by  title  at  the  meeting,  but  as  it  Is  closely  related  to 
the  one  which  follows,  it  is  inserted  at  this  point  in  the  report. — Secbetabt. 
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be  such  as  to  require  little  time  and  money  and  a  rather  meager 
knowledge  of  practical  bee  keeping. 

In  a  recent  paper^  I  discussed  the  need  and  possibilities  of  apicul- 
ture and  classified  the  needs  as  scientific,  economic  and  educational. 
The  scientific  needs  are  those  resulting  from  a  lack  of  proper  research 
along  statistical,  zoological,  botanical,  chemical  and  bacteriological 
lines.  There  is  no  real  line  of  demarkation  between  scientific  and 
economic  needs,  since  economic  work  is  but  the  application  of  the  re- 
sults of  scientific  work.  The  educational  work  is  the  presentation  of 
the  results  of  scientific  and  economic  research  to  the  man  who  Uf^eds 
it.  In  part  of  these  lines  of  work  at  least  the  economic  entomologist 
may  be  of  the  greatest  help. 

The  furtherance  of  the  work  depends  largely  on  a  definite  knowledge 
of  the  present  conditions  of  bee  keeping,  and  to  this  end  the  Bureau  of 
Entomology  has  undertaken  the  compilation  of  statistics  as  to  the 
conditions  of  bee  keeping  in  Massachusetts.  Of  the  technique  used  in 
this  work,  Mr.  Gates  will  speak  more  fully.  Similar  work  is  being 
undertaken  in  Maryland  in  co4)peration  with  the  State  Entomologist. 
The  work  in  Massachusetts  has  alrea<ly  resulted  in  great  good  in  stir- 
ring th<»  bee  keepers  to  greater  activity,  and  they  are  now  actively 
engaged  in  getting  a  disease  inspection  law  pH.ss<'d.  In  Maryland, 
with  the  w(»rk  just  begun,  a  g<K)d  \hh*  keepers*  organization  has  been 
established  as  a  direct  result  of  the  work.  This  work  is  too  large  an 
undertaking  for  the  Hureau  to  undertake  in  all  the  states,  nor  does 
it  wein  d«*sirahl<'.  for  this  is  work  which  s«N*ins  inon'  properly  to  be- 
long to  the  state.  The  advantage  of  a  detailed  knowledtff'  of  the 
prewnt  status  of  the  industry,  with  infonnation  as  to  the  honey  re- 
sources, is  of  in(*stiinah]e  value  in  planning  educational  work.  This 
work  involves  eonsidenihle  time  and  may,  then»fore,  be  out  of  the 
question  for  many  state  entomologists. 

There  are,  however,  .s**veral  lines  of  work  which  su^'vrest  themselves. 
In  a  paper  whi<*h  I  read  In^fore  this  association  a  y«ar  ago,=  I  urged 
that  the  state  entomologists  interest  themselves  in  lM»e  disea.se  work. 
Then*  is  no  other  liii«*  of  work  in  most  states  that  would  he  of  gn^ater 
help  to  the  industr>'.  The  distribution  of  bee  <li.s<MLS4's  in  the  state  is 
undouhte<lly  the  best  ar>:um«*nt  whieh  ean  he  us<'d  in  a.skini^  for  new 
laws  and  when*  laws  already  exist  this  should  be  d»*linitely  determined 
as  an  aid  to  the  inspretor  and  as  an  edueational  ni»asun'.     This  the 

•rhinip«.  K.  F..  ll^of».  Tlie  Status  of  Apii  nltiirt*  in  t!»»'  tnit«Ml  Stat»^.  Hnl- 
letln  No.  7.'..  Tart  VI      lliimiu  i.f  F.ntoiiiolMU'y 

■PhllllpH.  K  r..  r.*<»v  H«*«»  I)is««a>«'K:  A  !»ri»l»liiii  in  K«onoiiiM  Knti»inoloKy. 
Jourtiiil  of  Kiiiiiotiiii*  Kiitotiiolo^y.   Vol.   1.   No.   'J.  |i|i.    lo2   l(»ri. 
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entomologist  can  do  with  little  work.  He  can  soon  learn  to  diagnose 
American  foul  brood  and  most  cases  of  European  foul  brood.  In  case 
of  doubt,  the  Bureau  of  Entomology  will  be  glad  to  make  bacteriolog- 
ical examinations.  The  examination  of  samples  not  only  is  the  means 
of  identifying  samples  for  bee  keepers  who  do  not  know  the  diseases, 
but  publications  may  be  sent  out  or  recommended  giving  methods  of 
treatment. 

It  need  not  be  pointed  out  that  Farmers'  Institutes  are  an  important 
factor  in  agricultural  education.  The  state  entomologist  may,  with- 
out great  effort,  see  to  it  that  talks  on  bee  keeping  are  included  in  the 
institutes,  either  by  himself  if  he  feels  able  to  do  it  or  by  some  good 
practical  bee  keeper.  There  is  an  element  of  danger  in  this  work 
which  should  be  mentioned.  Bee  keeping  is  not  an  industry  in  which 
every  one  can  engage  with  profit  and  Farmers'  Institute  talks  should 
not  be  of  such  a  nature  as  to  induce  great  numbers  to  take  up  the 
work.  They  should  aim  to  make  better  bee  keepers  of  those  now  in 
the  business  and  encourage  only  careful  persons  to  begin  it.  Any 
other  procedure  will  lead  to  grave  disappointment.  The  state  ento- 
mologist may  well  exercise  a  little  supervision  over  these  talks  to 
eliminate  wild  nature-faking,  which  is  too  often  a  fault  with  bee  talks. 

In  traveling  about  the  state  the  entomologist  often  has  opportunity 
to  give  out  information  on  bees  and  to  get  information  of  value  to 
other  bee  keepers.  It  would  be  better  if  he  could  give  out  informa- 
tion himself  in  person  or  in  letters  or  bulletins,  but,  if  not,  he  can 
put  the  bee  keepers  in  touch  with  the  Bureau  of  Entomology. 


A  METHOD  OF  SECURING  APICULTURAL  STATISTICS 

By  BuBTON  N.  Gates,  Washington,  D.  C. 

Until  recently,  the  only  source  of  statistical  information  on  api- 
culture has  been  the  Federal  Census;  but,  unfortunately,  this  is  found 
incomprehensive.  It  fails  to  strike  to  the  root  of  the  industry  and 
to  give  fundamental  information,  as  for  instance,  on  the  prevalence  of 
bee  diseases,  prevailing  methods  and  implements,  progressiveness  in 
certain  sections  of  the  country,  enemies  and  like  economic  problems. 
Such  things  the  one  who  is  attempting  to  promote  apiculture  must 
know.  They  are  also  of  interest  to  the  bee  keeper,  who  cannot  be  en- 
lightened by  the  Census  Reports.  Moreover,  there  is  considerable  evi- 
dence that  the  data  presented  in  the  Census  Reports  does  not  ade- 
quately picture  the  importance  and  magnitude  of  the  industry.     The 


118  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [ToL  f 

report  for  1900^  distinctly  states  that  "the  statistics  of  agricultare 
do  not  inchide  any  data  .  .  .  relating  to  animal  products  or  crops 
raised  by  persons  who  pursue  some  calling  other  than  agricoltnre,  bat 
incidentally  care  for  a  tract  of  land  too  small  to  be  called  a  farm/* 
Any  one  who  is  acquainted  with  bee  keeping,  in  the  East  particularly, 
readily  sees  that  this  one  fact  could  vitiate  the  significance  of  the . 
statistics. 

The  plan  to  be  presented  was  first  tried  on  a  small  scale  on  Worces- 
tr*r  County,  Massachusetts.^  Since  then  it  has  been  perfected  and 
tested  on  the  state  as  a  whole  by  the  Bureau  of  Entomology.*  As  evi- 
dence of  the  extent  to  which  the  work  has  already  l>enefited  bee  keep- 
ers, it  may  be  stated  that  whereas  a  year  or  more  ago  the  majority  of 
apiarists  laughed  at  the  possibility  of  bee  diseases  e.xi8ting  in  Massa- 
chusetts, today  they  are  united  in  an  effort  to  procure  legislatiTC  pro- 
tection and  the  appointment  of  a  \yee  disease  inspector.  Furthermore, 
there  is  news  of  two  new  bee  keepers'  organizations  in  western  Mas- 
sachusetts. 

It  should  be  emphasized  that  the  method  to  hv  presented  is  not  lim- 
ited to  apicultural  investigations,  but  may  be  adapted  and  extended  to 
the  study  of  the  status  of  any  agricultural  industr>%  crop  or  pest. 

The  statistics  were  gathered  by  a  questionary  nietho<l,  operated 
under  frank  through  the  mails.  The  frank  proved  to  l)c  an  exceed- 
ingly important  factor  in  securing  a  high  percentage  of  replies.  Re- 
side's  relieving  the  expense  of  postage,  experience  shows  that  there  is 
an  element  of  authority  or  charm  in  the  franked  envelope,  which 
doubtless  brought  replies  from  many  who  otherwise  would  not  have 
responded.  However,  even  without  the  frank,  it  has  been  demon- 
strated possible  to  se<»ure  much  valuable  information. 

In  iM'ginning  the  work,  it  was  first  necessary-  to  locate  the  bee  keep- 
ers. A  printed  letter  was  mailed  to  ever>'  town  clerk  and  to  each 
Qrang<»  S4»cretary  in  the  state.  The  letter  stated  briefly  the  project 
and  requested  names  and  addresses  of  bee  keepers.  Replit^  from  the 
town  clerks  were  more  prompt  and  complete  than  thos<»  from  the  sec- 
retari*^.  Hut  even  mon*  satisfactory*  wen*  the  returns  from  a  few 
p<iKt masters  who  were  written  to  Ix^eau.se  of  a  failure  otherwise  to  lo- 
cate b»»i»  keepers  in  their  vicinity.     Wen*  it  possible  to  work  exclusively 

»l2th  tVtijiUM.  Vol.  v.  Parts  1  am!  2.  pp.  xlll-xlr. 

Hlati***.  Hurtou  N  .  190t».  StatU!«  of  B«h»  K(N»plDf?  In  Mas.*ia«-huKottH  In  1906, 
Atnerh-iiii  H«N'  K«'4i»<T.  Vol.  XVII.  pp.  79-Sl. 

Vtatr*..  HurtMfi  N.  1909.  H«h'  K«N»pltiK  In  Ma«*arhuMttii  Hiill.'tln  N.r  75, 
Tart  VII.  HuH'au  of  Kuttiuiolotcy.     \\  S    Di»pt.  i»f  Ajrritnilture 
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with  the  postmasters,  the  writer  feels  sure  that  this  would  be  the  most 
efficient  and  rapid  course. 

As  fast  as  the  addresses  were  received  they  were  transferred  to  cards 
for  filing.  Two  kinds  of  cards  were  used  ;*  one  set  served  as  an  index 
to  the  bee  keepers  of  the  state,  and  were  filed  alphabetically  according 
to  name.  The  other  set  constituted  the  record  file  and  were  arranged 
geographically  by  county  and  town.  In  this  way  there  was  a  double 
and  automatic  check  on  duplicating  entries.  In  transferring  the  ad- 
dresses both  cards  were  struck  off  on  the  typewriter  at  one  operation, 
which  not  alone  saved  time  but  made  certain  that  one  card  bore  the 
exact  inscription  of  the  other.  Experience  taught  that  the  work  of 
locating  the  bee  keepers  should  be  begun  several  months  before  send- 
ing out  the  questions  to  the  bee  keepers. 

Each  bee  keeper  thus  located  was  sent  a  list  of  questions  to  answer 
and  return.  This  was  brief,  worded  so  as  to  be  impossible  of  misin- 
terpretation, and  answerable  by  yes  or  no,  by  figures,  or  by  a  few 
words,  such  as  the  name  of  a  hive.  The  order  of  the  questions  cor- 
responded with  the  order  of  the  columns  and  spacing  on  the  record 
card.  This,  with  the  brief  answers,  facilitated  the  recording  of  data. 
At  the  end  there  was  a  request  for  names  and  addresses  of  bee  keep- 
ers. It  also  proved  advisable  to  give  a  chance  for  ** remarks,**  which 
brought  out  much  information  not  prompted  by  the  questions. 

Printed  at  the  head  was  a  list  of  the  available  publications  of  the 
Bureau  of  Entomology  relating  to  apiculture,  together  with  directions 
for  obtaining  them.  The  bee  keeper  was  permitted  to  check  such  free 
bulletins  as  he  desired.  In  this  there  was  an  incentive  to  reply  to  the 
questions,  acting  similar  to  a  **free  premium''  in  advertising.  Fur- 
thermore, as  a  result,  hundreds  of  bulletins  were  placed  directly  in  the 
hands  of  those  who  wanted  and  appreciated  them,  circumstances  which 
do  not  always  prevail  with  government  and  experiment  station  liter- 
ature. 

After  two  or  three  weeks,  if  no  reply  was  received  from  the  bee 
keeper,  a  duplicate  copy,  on  the  comer  of  which  was  stamped  in  red 
ink,  **  Second  Request.  An  Immediate  Reply  1$  Earnestly  Requested^** 
was  sent  out.  This  stirred  up  delinquents,  amply  paying  for  the  time 
and  labor.  Finally  from  sixty  to  seventy  per  cent,  of  those  listed  in 
the  files  were  heard  from.  The  remainder  were  probably  small,  one  or 
two  hive  bee  keepers,  and  consequently  did  not  materially  affect  the 
results. 


•Cards  used  for  the  address  file  were  about  3x5  inches  (Library  Bureau 
Standard).  The  record  cards  were  about  5x8  inches.  (Library  Bureau 
Standard). 
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Ab  fast  as  the  returns  came  in  they  were  arranged  preparatory  to 
recording  by  county,  town  and  name  of  bee  keeper,  corresponding  to 
the  arrangement  of  the  record  file.  Recording  was  done  on  the  type- 
writer,  in  symbols  and  abbreviations.  Thus  ''8  L"  stood  for  eight 
frame  Lan^stroth  hive;  **It"  or  **It.x"  represented  Italian  bees  or 
Italian  hybrid;  ''E.  F.  B."  designated  European  foul  brood.  If  a 
bee  keeper  was  reported  ** deceased"  or  **out  of  the  business"  it  was 
found  best  to  so  mark  his  cards  and  retain  them  in  the  files. 

Oradually  as  the  work  progressed,  through  the  fullness  and  char- 
acter of  reports,  representative  apiarists  were  selected  and  designated 
''Informants."  These  served  as  correspondents,  and  in  many  cases 
were  asked  for  details  of  certain  interesting  local  conditions.  In  some 
instances  informants  assisted  in  obtaining  replies  from  neighbors  who 
were  indifferent  in  responding.  In  three  cases  very  valuable  and  de- 
tailed information  was  received  on  local  nectar  floras.  The  discover- 
ing of  reliable  correspondents  was  an  exceedingly  valuable  feature  of 
the  work. 

The  results  of  the  writer's  study  in  Massachusetts  will  illustrate 
what  is  possible  in  a  state  where  no  definite  knowledge  of  conditions 
was  previously  available.  In  the  firet  place  more  than  2,100  iM^e  keep- 
ers wen»  locatwl,  which  was  several  hundred  more  than  recorded  in 
the  1900  Census.  Between  sixty  and  seventy  per  cent,  of  these  re- 
ported. The  size  of  crops  were  obtained.  It  was  possible  to  learn  the 
prevailing  types  of  hives  and  to  what  extent  the  old-fashioned  box 
hive  still  exists.  Foci  of  American  and  European  foul  brood  were  lo- 
cated. Lists  of  the  most  important  honoy  plants  were  made  up.  The 
extent  of  the  trade  in  queen  bees  and  colonies  of  bees  and  the  extent 
to  which  )>ees  are  used  in  cucumber  gre<*nhouses  was  ascertained.  Some 
sections  of  the  state  were  found  more  progressive  than  others.  Such 
things  an»  not  aflTordcHl  l)y  the  Federal  CVnsus. 


Tufsday  A  ft  (moon  Session,  Ducmbir  ^V^   190i 

Th«»  intvting  was  called  to  onli»r  at  1.00  p.  m..  with  Pn^sident  S.  A. 
Forbes  in  the  chair. 

PfO-i^uu'.NT  FoRBFis:  The  first  paper  on  th»*  nftrrnoon  progrnin  will 
be  prescntiMl  by  Mr.  C.  E.  IIoo<l. 
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TYPES  OF  CAGES  FOUND  USEFUL  IN  PARASITE  WORK 

By  C.  E.  Hood,  Dallas,  Texas 

In  the  breeding  work  connected  with  the  boll  weevil  investigations 
the  inability  to  carry  through  a  large  percentage  of  the  weevils  and 
parasites  showed  very  plainly  the  ineflSciency  of  the  various  types  of 
cages  which  were  then  in  use.  It  was  therefore  necessary  to  construct 
several  new  cages  furnishing  morie  nearly  the  natural  conditions  un- 
der which  the  various  weevils  and  parasites  live.  The  object  of  this 
paper  is  to  give  a  brief  description  of  these  cages,  their  advantages, 
and  some  of  the  results  already  obtained  from  their  use. 

Most  of  the  breeding  work  at  Dallas,  Texas,  has  been  carried  on  out 
of  doors  in  a  remodelled  hibernation  cage.  This  consists  of  a  frame  of 
two  by  fours,  measuring  ten  feet  on  each  side  and  seven  feet  in  height, 
the  top  and  sides  of  which  are  covered  with  14-mesh  wire  screen.  A 
roof  was  built  over  this  and  shelves  arranged  for  cages  on  three  sides. 
With  such  a  cage  it  was  possible  to  produce  more  natural  conditions 
of  temperature  and  humidity  than  were  possible  before  in  the  breed- 
ing room  of  the  laboratory. 

Indoor  Breeding  Cages 

Of  the  various  cages  used,  our  five-section  cage  is  the  largest.  This 
measures  four  and  a  half  feet  in  length,  ten  inches  in  width  and  twelve 
inches  deep.  The  bottom  and  ends  are  of  wood,  the  top  and  back  of 
50  mesh  wire  gauze  and  the  front  of  glass.  ITiis  cage  is  divided  into 
five  sections  by  wooden  partitions,  each  section  being  entirely  sep- 
arated from  the  others.  The  panes  of  glass  in  the  front  can  be  raised 
or  lowered  and  serve  as  doors.  Pieces  of  felt-edged  weather  stripping 
are  used  in  the  grooves  in  which  the  glass  slides  to  insure  tightness. 

This  has  proven  to  be  a  ver>'  satisfactory  breeding  cage.  One  dis- 
advantage, however,  is  that  the  insects  attracted  to  the  light  collect  on 
the  gla.ss  and  it  is  impossible  to  get  them  without  disturbing  or  often- 
times cnishing  some  of  them.  This  difficulty  has  been  overcome  al- 
most entirely  by  having  the  side  opposite  the  glass  made  of  wood  in- 
stead of  wire,  with  a  small  door  in  the  center  large  enough  to  admit 
the  hand.  To  secure  isolation  from  ants  and  mites,  nails  are  driven 
part  way  up  into  the  bottom  of  the  cage,  one  on  each  comer,  and  the 
heads  are  set  in  small  cups  of  vaseline  or  axle  grease. 

For  smaller  lots  of  material  the  box  cage  has  proven  to  be  quite  sat- 
isfactory. This  is  a  wooden  box  of  the  style  used  by  the  California 
Board  of  Horticulture.     It  is  ten  inches  long,  six  inches  wide  and  six 
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inches  deep.  This  box  is  fitted  with  two  covers,  the  inner  one  glasa, 
the  outer  one  wood.  With  such  an  arrangement  it  is  possible  to  exam- 
ine the  niat(»rial  without  allowing  the  insects  to  iwapt*.  Three  holes 
are  bort^d  in  the  front  of  the  cage,  one  inch  in  diameter,  and  in  these 
are  placed  glass  tubi*s  about  four  inches  in  length.  Insects  attracted 
to  the  light  come  out  into  the  tubes,  where  they  can  be  easily  collected. 
A  layer  of  sand  on  the  bottom  of  the  box  makt^s  conditions  favorable 
for  larva?  that  enter  the  ground  for  pupation. 

If  it  is  desired  to  watch  the  lar\'n»  that  enter  the  ground  they  are  put 
into  the  double  tulH»  cage.  This  consists  of  ont»  tulH»  inside  of  an- 
other, the  inner  tube  having  no  bottom.  Dirt  is  placed  between  the 
tubes  and  the  outer  tul)e  is  encased  in  black  papcT.  Water  placed 
in  the  middle  tube  passes  thnuigh  the  dirt  by  capillarity,  keeping  the 
ground  in  a  moist  condition.  This  inner  tube  liecause  of  the  light 
forces  the  larvn»  to  the  outside  of  the  outer  tube,  when»  they  can  be 
readily  seen  by  n»moving  the  black  pap<*r. 

Smaller  lots  of  bnn^ding  material  are  kept  in  tumblers  in  which 
has  been  placed  a  layer  of  moist  sand.  The  tops  of  the  tumblers  are 
coven»d  with  ch<»t»s«»  cloth  held  in  place  by  elastic  1>aiids. 

In  our  parasitt*  bn^Mling  work  it  is  desirable  Xn  obtain  cornHrt  data 
on  the  Irngth  of  development  of  the  various  stairt^s.  In  order  to  do 
this  each  sp<M*iineii  is  isolat^ul  and  so  lalN'lled  that  th<>  data  on  the 
individual  s|xrimeri  can  Ih»  refern»d  to  at  any  time.  Tht*s<»  s|>ecimenH 
are  isolated  generally  as  larva*  or  pupa'  in  glass  tubt^s  with  cotton  stop- 
pers or  in  gelatine  capsules. 

The  Diptenuis  parasites  htv  somewhat  hardiT  to  earry  thn»ugh  to 
maturity  bf*<*aus«»  of  the  lark  of  pniper  conditions  of  m(»i.stun\  This 
has  Imm'u  sup|)li(Ml  by  a  new  type  of  cage.  It  consists  of  a  tray  filled 
with  abiMit  an  inch  of  sand,  (ihiss  tub<>s  without  )>ottoms  an^  placed 
in  the  sand  in  an  upriirht  position.  Hy  means  of  two  of  these  tubes, 
which  art*  tilled  with  water,  the  .sand  near  tli«*  iNittom  of  the  tray  is 
kept  wet.  while  the  sand  on  the  top  is  kept  moist  from  this  by  capil- 
larity. A  sintrle  Diptenius  lana  is  plaeed  in  (*aeh  of  the  n*maining 
tulx's.  the  tops  of  whii'h  an*  elostMl  with  eott«»n  stoppiTs. 

Plant  Cages 

Perhaps  \hr  in«>st  interestinL'  typi*  of  rair**  in  use  at  the  lal)oratory 
is  tlie  iMi«'a  plant  rn\z*'.  This  emisists  of  a  n)i«*a  tulx*  i'i:.!ht  inches  hmg 
ami  two  ami  a  half  iiiclics  in  iliarnetcr.  such  as  an-  usr,|  as  chimneys 
for  L'as  liirhts  iUir  iiul  is  cIom'iI  with  chri«M»  rloth  ami  t»n  th«*  *»tlier 
end  a  ciiiV  i\\'  tlif  sam«'  mat«rial  is  fitted  so  that  th»-  tuhr  can  W  placed 
ovt-r  thf  top  of  th«-  plant  and  the  1«his4'  emi  t»f  the  «tilV  tied  tiL'htly 
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around  the  stem  of  the  plant.  On  the  sides  of  the  tubes  are  three 
tsmall  metal  rings.  Pieces  of  strong  string  or  twine  fastened  to  some 
support  above  the  cage  pass  down  and  are  secured  to  these  rings. 
They  then  are  continued  downward  and  after  being  pulled  taut  are 
tied  to  the  stem  of  the  plant  below,  where  the  cuff  is  attached.  In 
this  way  the  strain  caused  by  the  swaying  and  blowing  of  the  plant 
is  not  brought  to  bear  on  the  cage  but  on  the  stem  below  the  cuff  and 
on  the  support  above.  On  the  side  of  the  cage  a  small  opening  is 
made  for  the  admission  of  parasites.  It  is  closed  by  a  mica  slide  or 
a  cotton  stopper.  About  three  inches  above  the  tube  a  circular  piece 
of  cardboard  about  eight  inches  in  diameter  is  placed.  This  is  to  pro- 
tect the  cage  from  rain  and  also  from  the  direct  rays  of  the  sun. 

In  using  this  cage  for  our  parasite  work,  weevil-infested  squares 
freshly  punctured  are  tied  to  the  top  of  the  plant.  The  mica  tube 
is  then  slipped  on  over  them  and  the  cuff  is  tied  to  the  stem  below. 
The  twine  is  fastened  to  the  support  above  and  to  the  stem  below  the 
cuff,  and  lastly  the  parasites  are  admitted  through  the  opening  in  the 
side. 

Up  to  this  time  great  difficulty  had  been  experienced  in  perfecting 
a  plant  cage  which  did  not  sweat.  In  the  use  of  this  cage  this  fall 
under  the  most  favorable  conditions  for  sweating  very  little  moisture 
collected  in  the  tube.  What  little  there  was  was  soon  taken  up  by  the 
cheese  'cloth.  This  type  of  cage  furnishes  plenty  of  light  and  air,  the 
parasites  are  abundantly  supplied  with  nectar  from  the  floral  and 
other  nectaries  of  the  cotton  plant  for  food  and  in  every  way  they  seem 
to  feel  perfectly  at  home. 

Very  few  observations  on  the  oviposition  of  Hymenopterous  para- 
sites, especially  the  Chalcidids,  have  been  placed  on  record,  but  not- 
withstanding the  fact  that  these  cages  were  not  put  into  use  until 
about  October  1st,  notes  on  the  oviposition  of  two  species  of  Chalcidids 
and  two  species  of  Braconids  have  been  made. 

Another  plant  cage  for  similar  work  but  very  much  larger  was  tried 
for  a  short  time  and  seems  to  work  equally  as  well  as  the  mica  cage. 
This  cage  is  about  a  foot  square  and  fifteen  inches  in  height.  It  con- 
sists of  a  wooden  framework  with  fifty  mesh  wire  gauze  on  one  side 
and  a  sliding  glass  door  on  the  opposite  side.  The  other  two  sides,  the 
top  and  bottom  are  covered  with  cheese  cloth.  A  cross  piece  divides 
the  bottom  of  the  cage  equally.  One  half  of  the  bottom  is  immov- 
able, while  into  the  other  half  a  door  is  fitted  which  opens  downward. 
A  small  hole  is  bored  in  the  center  where  the  edge  of  the  door  and  the 
crosspiece  meet.  Into  this  the  stem  of  the  plant  fits.  Another  small 
hole  is  bored  in  any  available  space  in  the  frame  work  to  admit  the 
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parasites  and  is  closeil  with  a  cork  stopper.     Guy  strini!s  may  eon- 
veniently  be  attached  to  prevent  movement  by  the  wind. 

With  this  cage  a  larger  portion  of  the  plant  can  be  enclosed,  more 
squares  can  be  supplied  and  more  parasites  placed  under  obsen'ation. 
The  verj*  size,  however,  prevents  as  close  observations  as  are  possible 
in  the  smaller  cage.  The  ovipositioa  of  Sigalphus  curcuUonis  has  al- 
ready been  observed  in  this  cage. 

Field  Cages 

To  facilitate  the  increase  of  parasites  in  the  cotton  field,  cages  of 
fourteen  mesh  wire  are  used,  in  which  are  placed  the  hanging  or  fallen 
infested  squares.  Wire  of  this  mesh  enables  all  of  the  parasites  to 
escape,  but  only  a  very  small  percentage  of  the  weevils. 

This  cagt»  is  fifteen  inches  square  and  three  fein  high.  It  is  covered 
on  all  sides,  top  and  bottom  with  fourtt*en  m«'sh  wire.  Five  wire 
shelves  are  built  in  this  cage,  five  inches  apart,  and  on  th<*se  are  placed 
the  infested  forms.  These  wire  shelves  allow  a  better  circulation  of 
air,  which  keeps  the  material  drier  and  also  prevents  heating  and 
molding.  One  entire  side  forms  the  tloor,  giving  access  to  all  of  the 
shelves.  When  in  the  field  this  cage  is  kept  free  from  infestation  by 
ants  or  mites  by  placing  the  legs  in  a  zinc  tray  containing  two  or  three 
inches  of  water. 

Other  type's  of  cages  have  be<*n  made  but  as  yet  their  u.si» fulness  has 
not  lieen  proven  by  actual  test. 


pRK>ii>KNT  Forbes:  Any  4)u«*stions  Xn  ask  or  «1i^missh»ii  nf  this 
paper* 

A  .Mkmmkk:  Mr  Pn-sidfiit.  wr  \uu\  an  iiiti-nMim:  i*x|H*!i«*ii«'»-  in 
trjintr  ti»  L'»t  parasit»-s  into  tnln's  whil**  Htu«lyinir  a  n-rtain  riioth  We 
put  Th*ni  in  jt  hox  titt***!  uith  L'lass  tiiU-<  hiu\  w*-  v.-fun-«l  n»ith»  r  moths 
nor  p«ra»«it.-N  Th»-y  had  fonn»-«l  thi-  hal»it  of  hn-fdmif  in  rh»*  tlark  and 
th»-y  \\<»iiM  not  .-uni*  nut  to  th**  liurbt 

rRK*-n»KNT  Ft'KitF-  If  th-  p-  ap-  im  tMrth»T  r» mark'*  tli«  n»\t  |»;t|»»r 
will  }»'  r.a.i  ).\   Mr.  ParrMtT 


TREE  CRICKETS  AND  INJURY  TO  APPLE  WOOD 

r.;.    r    .1    P^KKi'ir    ' t     \      ) 
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reddish  brown  color,  with  a  purplish  tinge,  and  they  are  more  or  less 
circular  in  outline,  varying  from  one  quarter  of  an  inch  to  one  indh 
in  diameter.  From  these  there  are  occasionally  lateral  extensions  of 
dead  and  depressed  bark,  which  may  be  larger  than  the  original 
wound.  In  comparison  with  published  descriptions  of  the  various 
■canker  diseases  known  to  attack  apple  trees  they  resemble  closely  the 
pit  cankers,  which  have  been  shown  by  WhetzeP  to  be  due  to  the  same 
bacterium  which  causes  the  blight  of  the  pear.  Our  interest  in  these 
<5ankers  was  aroused  by  discovering  that  in  many  of  these  affected 
areas,  usually  about  the  center,  there  was  a  puncture  in  the  bark, 
which  generally  led  to  an  orthopterous  egg.  From  these  eggs  young 
tree  crickets  have  been  hatched,  which  on  attaining  maturity  were 
kindly  identified  for  us  by  Dr.  W.  S.  Blatchley  as  Oecanthus  niveus 
De  Geer. 

Injuries  of  this  character  by  this  cricket  have  been  mentioned  by 
other  writers.  In  1898  Dr.  A.  D.  Hopkins*  described  a  cankerous  con- 
dition of  bark,  which  was  comra<m  in  the  older  apple  orchards,  and 
obtained  eggs  from  apple  branches,  which  he  identified  as  belonging 
to  a  species  of  tree  cricket.  The  diseased  areas  were  attributed  to 
blight  and  woolly  aphis,  which  apparently  became  established  in  the 
wounds  made  by  tree  crickets  in  ovipositing.  More  recently  Prof.  C. 
O.  Houghton'  mentioned  the  occurrence  of  an  insect's  punctures,  some- 
times accompanied  with  depressed  areas  of  bark,  which  were  abundant 
on  the  trunks  of  young  plum  trees.  In  the  wounds  were  eggs,  from 
which  specimens  of  Oecanthus  niveus  De  G^eer  were  reared.  Similar 
punctures,  although  fewer  in  numbers,  were  observed  in  the  bark  of 
small  apple  and  peach  trees,  and  in  raspberry  canes. 

In  our  studies  on  the  habits  of  the  Snowy  Tree  Cricket  on  apple,  we 
liave  found  that  eggs  of  this  species  are  quite  conmion  on  neglected 
trees  by  the  sides  of  ravines  and  highways,  or  on  trees  in  orchards 
that  are  given  indifferent  tillage  or  are  grown  in  grass,  in  which  weeds 
to  a  more  or  less  extent  abound.  Pimctures  in  the  bark  by  this  species 
are  quite  common  with  both  old  and  young  trees  growing  under  these 
<»onditions  about  Geneva.  One  Red  Astrachan,  surrounded  by  trees 
of  the  same  age  of  other  varieties,  seems  to  be  especially  attractive  to 
these  insects.  No  difficulty  is  experienced  in  obtaining  goodly  num- 
bers of  eggs  from  limbs  of  this  tree  averaging  about  six  inches  in  di- 
ameter down  to  branches  as  small  as  one  inch  in  diameter.     The  bark 


*BnII.  236,  N.  Y.  Cornell  Sta. 
'Bull.  50,  W.  Va.  Exp.  Sta..  p.  39. 

'Fifteenth  Ann.  Kept.  Del.  Exp.  Sta.,  p.  150,  and  Entomological  News,  Vol. 
3CV,  p.  57. 
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of  the  wood  of  these  dimensions  is  very  much  punctured  by  crickets^ 
and  encircling  many  of  these  wounds  are  the  discolored  areas  of  bark 
as  described. 

This  marked  difference  in  the  manner  of  oviposition  by  the  Snowy 
Tree  Cricket,  from  the  common  description  of  the  habits  of  this 
species  in  this  particular,  prompted  some  experiments  to  obtain  more 
data  on  the  eir^-layin^i:  habits  of  this  insect  on  apple  and  raspberry. 
Fifty-five  specimens  of  niveus  reared  from  epjrs  deposited  in  apple 
bark,  and  thirty  adults  collectetl  from  raspberries  were  confined  in 
various  lots  without  mixing  in  breeding  cages,  in  which  were  growing 
either  nursery  apples  or  raspberries.  The  insects  oviposited  freely, 
and  more  eggs  were  laid  in  the  apph*H  than  in  rasplHTries.  In  every 
instance  only  one  efi{:  was  inserted  in  each  wound,  and  the  eggs  were 
deposited  irregularly  and  not  in  linear  m»ries,  as  with  O.  nigricornis 
Walk.  In  similar  experiments  with  the  latter  sptn^ies  (nigricornis) 
the  eggs  were  inserted  in  continuous  rows,  alth<»uirh  occasionally  single 
eggs  were  deposited,  the  female  apparently  havint;  Inm^u  disturl>ed  be- 
fore a  larger  number  were  laid.  On  y<Ming  apples  of  four  years  of  age 
the  eggs  of  niveus  were  most  abundant  about  the  cnUches  of  the  tninkfr 
and  larger  limbs,  while  the  eggs  of  nigricornis  w«*re  depositeil  in  the 
tips  of  the  n«»w  growth. 

The  eggs  of  nivcun  obtained  in  the  fall  an*  generally  pale  yellow- 
in  color.  The  chorion  has  a  delicate  M*ulpturiiig.  which  is  c(mi|>os(Hl  of 
fine  lines,  which  an»  intenwi'ted,  fonning  patch<»s  of  tiny  nvtangles. 
The  egg  cap  is  yellowish  or  light  l>rown,  conceale<l  with  mort»  or  leas 
pollin<is<*.  With  magnification  it  has  a  honeyconilN'd  appearance  and 
from  the  surface  pn)je<*t  cylindrical  spicul«»s.  which  are  gently  nnuided 
at  the  tips.  The  measurements  of  twenty-five  t»gtfs  gave  an  average 
length  of  2,871  microns,  and  an  average  width  at  th«*  bn)a<lest  portion 
of  645  microns.  The  averag«»  length  of  the  eirir  caps  in  this  s<Ti<»s  wa» 
511  micnms  and  the  average  width  was  521  micn»ns.  In  th«*  thick 
bark  on  the  larger  linilis  and  alMMit  the  bas«'  of  fruit  spurs  thi*  eg^ 
arc  insertiMl  at  an  antrle  of  30  to  45  \  whil«*  in  the  thin  hark  of  the 
younger  growth  they  lie  almost  flat  on  th«*  w<hh1.  Tin*  tissue's  sur- 
rounding thrm  iMNMimi*  hardened  and  form  a  toiiL'h,  pn»trrtivr  ras4% 
fn>m  which  it  is  ilifiieult  to  renmw  the  «-irgs.  In  tin*  brciMlinir  on)::i*% 
iiviposititin  eonuiicnccd  on  Auinist  20  and  roiitiiiutMl  until  August  '-W. 
llatchintr  <»t'  ('k'g>«  )M*i;an  on  May  25  and  laMtMl  until  June  \>.  The 
first  adult  was  observed  on  July  20. 

The  I'trtrs  of  nitjritonns  \ary  from  i\  litrht  Tm  a  inedinin  I'hroiiH-  yel- 
li»\\  Till-  ru'i:  eaps  are  rn-ain  or  a  liL'ht  velli.w.  with  som.tiiinN  a  tirnre 
of   limwn   on    the  ends.      Kxaniine«l    with  a    niiernsropr   th«y    have   a 
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honeycombed  appearance  and  short  spicules.  The  chorion  has  a 
sculpturing  that  is  similar  to  niveus.  The  average  length  of  twenty- 
five  eggs  that  were  measured  was  2,924  microns  and  the  average  width 
on  the  broadest  portions  was  580  microns.  The  length  of  the  egg  caps 
averaged  about  342  microns  and  the  width  447  microns.  The  eggs 
of  this  species  diflfer  from  those  of  niveits  in  that  they  are  more  slender 
and  are  of  a  deeper  yellow  in  color,  and  have  shorter  spicules  on  the 
egg  caps.     Injuries  to  raspberry  canes  by  nigricornis  are  common. 


PREsroENT  Forbes:     Discussion  of  this  paper  is  now  in  order. 

Mr.  Hopkins:  Mr.  President,  I  am  especially  interested  in  this 
paper  and  am  glad  to  know  the  species  concerned,  because  it  has  always 
been  a  mystery  to  me  as  to  what  species  caused  the  damage.  My  ob- 
servations, however,  are  that  the  eggs  were  deposited  almost  invariably 
in  pairs  and  that  in  a  great  many  cases  the  canker  did  not  follow  the 
puncture.  (Mr.  Hopkins  then  exhibited  a  plate  which  he  had  pub- 
lished in  Bulletin  50,  West  Virginia  Agricultural  Experiment  Sta- 
tion, illustrating  the  work  of  tree  crickets.) 

Mr.  Parrott:  I  do  not  want  to  leave  the  impression  that  the  cank- 
erous condition  was  common  with  all  the  punctures.  This  was  not 
the  case.     It  was  present,  however,  with  many  of  the  punctures. 

Mr.  Slingerlaxd:  We  have  one  of  our  graduate  students  at 
Cornell  working  on  this  problem  and  his  results  are  similar  to  those 
of  Professor  Parrott. 

President  Forbes:  Any  further  discussion?  The  next  paper  on 
the  program  will  be  read  by  Mr.  H.  E.  Summers. 

THE  DISTRIBUTION  OF  SAN  JOSE  SCALE  IN  IOWA 
By  II.  E.  Summers,  Ames,  loira 

As  the  line  marking  the  northwestern  limit  of  injury  by  the  San 
Jose  scale  in  the  Mississippi  Valley  passes  thru  Iowa,  the  localities  in 
which  it  has  establisht  itself  in  the  state  seem  worthy  of  record.  It 
has  so  far  been  found  doing  injury  only  in  five  counties,  namely: 
Decatur,  Lee,  Louisa,  Mahaska  and  Linn.  Only  one  center  of  distri- 
bution has  been  found  in  each  of  these  localities.  Four  of  these  coun- 
ties are  south  of  the  42d  parallel ;  only  Linn  County  being  north  of  it. 
Four  of  the  outbreaks  were  in  orchards,  in  all  of  which  some  trees 
were  killed.  The  fifth  ease  was  in  a  nursery  in  which  an  isolated 
block  of  transplanted  trees  had  been  standing  for  several  years,  and 
were  found  generally  infested.     Some  trees  were  dying.     This  block 
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had  been  inspected  two  years  before,  but  no  scale  had  been  found, 
altho  the  infection  must  have  then  existed,  as  no  trees  were  after 
that  set  in  the  block  and  the  possibility  of  infection  from  surrounding 
territory  seemed  to  be  excluded. 

In  all  the  above  cases,  the  scale  when  discovered  was  in  a  thriving 
condition  and  it  was  evident  that  it  was  only  a  question  of  time,  unless 
treatment  were  given,  when  the  trees  would  be  entirely  destroyed. 
The  Decatur  County  infection  was  discovered  in  the  early  spring  of 
1901.  It  was  sprayed  with  whale  oil  soap  in  April  of  that  year  and 
with  sulfur-lime  mixture  in  the  spring  of  1902.  Complete  eradication 
of  the  scale,  as  was  proven  by  annual  in8i)ection  for  four  years  after- 
wards, was  the  result.  The  Lee  County  infection  was  discovered  in 
May.  1906.  It  was  kept  fairly  well  in  check  during  that  sunmier 
by  two  sprayings,  with  a  third  upon  some  trees,  with  kerosene  emul- 
sion. It  was  sprayed  in  the  spring  of  1907  with  sulfur-lime  mixture. 
The  work  was  done  by  the  owner  and,  as  inspec*tion  soon  after 
show*ed,  the  trees  had  not  been  entirely  covered.  By  autumn  many 
trees  were  again  badly  infested.  In  the  spring  of  1908  this  orchard 
was  again,  and  this  time  carefully,  sprayed  with  lime-sulfur.  In- 
spection this  autumn  (1908)  shows  that  the  treatment  was  not  effect- 
ive in  exterminating,  altho  the  number  found  on  any  tree  that  had 
been  sprayed  was  very  small.  One  peach  tree  quite  distant  from  the 
orchard  8j)rayeil,  and  the  only  tree  on  the  place  that  had  nt>t  been 
treated,  was  found  this  fall  to  be  thickly  covennl  with  the  scsle.  This 
tre<*  had  been  inK|NH*ted  in  the  spring  and  no  s<'nl(*  found  u|N>n  it. 
It  seems  evident  that  the  sulfur-lime  remained  u|M»n  th«»  spniyed  tret»s 
in  sufficient  amounts  during  a  consideruble  pnrt  of  the  summer  to 
prevent  the  (*Htablishment  and  rapid  multiplication  of  the  seale.  The 
other  two  cast*s  of  orehard  infection  have  be<»n  diwovertMl  during:  the 
pn*vent  Hutumn  and  no  treatment  has  yet  In^en  appli«»d.  In  the  eas*' 
of  the  nursery,  everything  found  infeeted  and  near  the  infected  .stm'k 
was  rut  out  and  hurneil ;  and  as  this  nursery  ha<l  for  two  years  lM»en 
esta)»lishin^'  its«*lf  on  new  grounds  S4»veral  miles  away,  it  is  lin|>«Ml  that 
complete  iTadieation  has  In^en  accomplished. 

Perhaps  gri'ater  interest  attaehi^s  to  the  ijiu'stinn  as  t«»  how  .-ertain 
Iowa  ^rrown  nursery  tn*es  on  whieh  the  seale  ha.s  hem  fnund  lM»eani«* 
infesti^l  Sfveral  s)npnit>i)ts  from  Iowa  hav»*  \u'ru  f«»uinl  1>>  iiispee. 
tors  in  other  states  infesteil  with  San  .f«»sr  sriili*  In  all  hut  t\\«»  eases, 
thesf  trees  liave  Immmi  traerd  lun'k  ami  fonn<l  tn  ha\r  ht*fn  shippiMl  intt» 
I<»wa  fn»ni  nurs«'ri»s  in  nthi*r  states  In  tu«»  eas«'s.  h«»Wf»vtr.  tin*  tre«»i 
Win-  irr«»v\n  in  laru'e  nursfri«*s  in  the  siiuthv\«'stfrn  part  nt*  |.>\\a  far 
reninvi'd   fn»ni  anv  known   infestation       In  one  easr  a   Ww   s.-.itteriMl 
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scales  were  found  on  each  of  three  trees  out  of  a  lot  of  nine  hundred 
shipped  to  Maryland.  The  other  trees  were  hand  inspected  and  were 
apparently  clean.  Six  hundred  trees,  all  of  the  remainder  grown  in 
the  block,  were  subsequently  hand  inspected  by  me  personally  at  the 
nurserj'  in  Iowa  and  no  scale  discovered.  In  the  other  case  a  single 
tree  was  found  infected  in  a  large  shipment  made  to  New  York.  The 
question  of  the  source  of  this  scale  is  a  puzzling  one.  It  seems  incred- 
ible that  it  should  have  been  introduced  on  the  scions  and  not  have 
multiplied  more  in  the  three  years,  during  which  all  the  infested  trees 
had  been  growing  in  the  nursery.  On  the  other  hand  the  orchards 
for  at  least  a  mile  in  every  direction  from  the  nursery  have  been  ex- 
amined with  sufficient  care  to  have  insured  the  discovery  of  any  se- 
vere infection. 

To  summarize,  the  San  Jose  scale  has  twice  been  found  on  Iowa 
grown  trees  sent  out  from  the  nurseries.  Once,  in  a  nursery  from 
which  it  is  improbable  any  infested  trees  have  been  sent  out,  and  in 
four  localities,  all  in  the  eastern  and  southern  part  of  the  state,  in 
orchards.     In  three  of  these  it  still  exists. 


Mr.  Washburn:  I  shall  have  to  criticize  Mr.  Summers'  statement 
that  Iowa  represents  the  most  northern  spread  of  the  scale  in  the 
Mississippi  Valley,  because  it  has  been  known  around  Madison,  Wis- 
consin, for  two  or  three  years,  and  in  South  Dakota  I  heard  this  win- 
ter that  the  scale  had  lived  through  two  winters.  The  stock  was 
burned  up  the  following  summer,  so  we  do  not  know  whether  it  would 
have  gone  through  another  winter  or  not.  It  is  rather  strange,  but 
we  have  not  found  it  in  ^(innesota  yet.  I  have  no  doubt  it  is  pushing 
its  way  north,  and  we  have  inoculated,  in  a  muslin  cage,  out  of  doors, 
fruit  trees  with  scales  that  we  have  had  sent  to  us,  and  left  the  top 
of  the  cage  open  during  the  winter,  and  have  had  scales  live  through 
last  winter.  I  don't  think  we  ought  to  regard  Iowa  as  the  most 
northern  limit  in  the  Mississippi  Valley.  I  would  like  to  ask  Mr. 
Summers  if  he  has  found  it  around  Charles  City. 

Mr.  Summers:  We  have  never  found  it  anywhere  except  at  the 
places  mentioned  in  my  paper. 

President  Forbes:  If  there  is  no  further  discussion,  the  next 
paper  will  be  presented. 

^Ir.  Quaintance  gave  a  brief  verbal  statement  of  the  facts  c<mtained 
in  the  paper,  which  follows: 
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THE    SELF-BOILED    LIME-SULFUR     MIXTURE    AS    A 
SUMMER  TREATMENT  FOR  THE  SAN  JOSE  SCALE 

By  A.  L.  QrAiXTANCE.  Waithimfftfm,  D.  C. 

A  self-boiled  lime-Kulfur  wanh.  that  is,  one  in  which  the  cooking  is 
done  entirely  by  the  heat  generated  by  the  slaking  of  the  lime,  has 
been  for  some  years  more  or  less  used  as  a  sul>stitute  for  the  well- 
boiled  wash  for  dormant  tree  treatments  for  the  San  Jose  scale.  As 
obviating  the  necessity  for  a  cooking  plant,  this  self-boiled  wash,  if 
effective,  would  have  much  to  commend  it,  but  unfortunately,  in  most 
cases,  it  has  not  given  satisfactor>'  results  in  controlling  the  insect 
and  is.  perhaps,  now  but  little  used.  Analyw»«  of  such  washes  have 
shown  that,  as  onlinarily  made,  only  a  small  part  of  the  sulfur  pres- 
ent paKS<>s  into  solution,  though  the  frc*e  sulfur  present  is  left  in  a 
very  finely  divided  condition.  The  amount  of  heat  generated  by  the 
slaking  of  the  lime  will  vary  considerably,  df*iN*nding  up<m  its  purity 
and  as  to  how  the  mixture  is  handled,  as  the  use  ui  hot  or  cold  water 
in  slaking,  the  length  of  time  the  mixture  is  allowtMl  to  stand  after 
slaking,  whether  the  vessel  be  i^ovennl.  etc.  AnalvM^s  of  washes  made 
in  a  way  to  generate  and  consc»rve  the  maximum  amount  of  beat,  show 
that  a  n»latively  high  |M»reentage  of  sulfur  may  \h*  rendered  soluble, 
approximating  in  fart  tbe  amount  o))tain4*d  in  a  well-ciHtk^Ml  wash. 
Variations  in  method  of  prt*parati(»n.  therefore,  could  well  a(*4M»unt  for 
the  different  n*sults  reiMirtinl  by  orehanlist.s  and  i»x|M»rimenters  in 
the  UHi»  of  self -boiled  washi^s.  The  ^w•lf-lM)ile<l  canst  ie-scnla  wash, 
quite  a  <lifferent  preparatitui.  has  Inm^u  u.s4h1  more  sunvsMfully  as  a 
dormant-tn»e  spray  f<>r  tbe  San  .lose  seale.  as  the  heat  from  the  lime 
is  supplemented  by  that  resulting  from  tbe  eaustie.  and  tbe  ehemical 
reaetion  is.  furthermore.  <|uite  ilifferent. 

Tbe  sup|His4>d  eaustieity  of  H<»lf-lH»ib»<l  wash<*s  luis  bad  tbe  effect  of 
excluding  them  from  anions  pdssilile  spravs  for  um*  nn  tn*t*s  in  foliage 
and.  although  tb(>se  bave  bi^Mi  nnieb  ex|M*riment«Ml  witb  by  eiit4»molo- 
gists  and  others.  n(»  one  apparently  has  tried  a  self  )Hiil(><l  wash  as  a 
summer  treatment  for  the  San  .I^m*  and  ntber  M-ales.  Tbe  n'ernt  in- 
vestitrations  of  Trof.  W.  .M.  Srott.  of  the  Hunan  of  Plant  Industry, 
of  M*lf-boil(>d  linie-sulfur  mixtures  as  finmiriibs  tor  usr  (»n  tbe  p«»aeh 
in  tbe  (>ontrol  of  brown  n»t  and  seal),  and  on  apple  in  tbe  eontrol  of 
scab,  bitter  rot.  ete..  bav**  sliowti.  contrary  to  tin-  ^'t-iirral  iinpreNMnii, 
that  s4*lf-!Hiilrd  riiixtnns  ni,i>  !»«•  pirpare*!  ui  a  way  {**  pt-rinit  of  tbeir 
us<*  with  prrfret  sat'rtx  ofi  tirfs  ill  t'oliaL'f  TbiN  is  a  viry  important 
diseovi'iy  from  tbe  standpoint  of  plant  patboloL'ists.  as  fnrnisbiiip  a 
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new  fungicide,  especially  adapted  to  use  on  stone  fruits,  and  one  of 
the  features  of  the  work,  as  was  pointed  out  by  Mr.  Scott,  was  the 
probable  usefulness  of  this  mixture  as  a  summer  spray  for  the  San 
Jos4  scale. 

Unquestionably,  the  destruction  of  scale  insects  may  be  best  accom- 
plished by  applications  to  trees  when  in  a  dormant  condition,  as  at 
this  time  a  very  strong  wash  may  be  used  and  there  are  no  leaves  to 
interfere  with  thorough  applications.  It  often  happens,  however, 
that  for  one  reason  or  another  the  winter  treatments  have  been  ne- 
glected or  imperfectly  accomplished,  and  the  life  of  the  trees  will  be 
greatly  endangered  if  the  scale  is  allowed  to  develop  unchecked 
through  a  season.  Also,  the  presence  of  the  scale  in  orchards  is  often 
first  discovered  after  the  trees  have  put  out  foliage  and  the  owner 
desires  to  promptly  begin  remedial  work,  not  waiting  until  the  dor- 
mant period  of  the  trees,  several  months  later.  For  these  reasons 
treatments  in  summer  are  often  very  necessary.  Recourse  has  usually 
been  had  to  dilute  kerosene  emulsion,  whale-oil  soap  or  other  solutions, 
which,  while  eflfectively  destroying  any  crawling  lice  present  at  the 
moment  on  the  trees,  have  but  little  eflfect  upon  the  older  individuals 
or  young,  which  are  somewhat  protected  by  the  scale  covering.  The 
treatment  is,  therefore,  but  a  temporary  check  to  the  insects,  and 
to  be  of  much  value  in  lessening  the  insects,  must  be  often  repeated. 

The  past  summer  some  tests  made  under  the  Writer's  direction  of  a 
self-boiled  wash  as  a  treatment  for  the  San  Jose  scale  seem  to  indicate 
that  we  have  in  this  a  valuable  addition  to  our  list  of  scalecides  for 
use  on  trees  in  foliage.^  The  experiments  were  made  in  two  locali- 
ties, namely,  in  Maryland,  in  the  vicinity  of  Washington,  by  Mr. 
P.  R.  Jones,  and  near  Saugatuck,  Michigan,  by  Mr.  R.  W.  Braucher. 
In  the  course  of  some  spraying  experiments  with  self-boiled  washes 
for  the  brown  rot  of  peaches  made  at  Bentonville,  Arkansas,  in  a 
badly  scale-infested  orchard,  Mr.  J.  B.  Rorer,  of  the  Bureau  of  Plant 
Industry,  was  also  able  to  make  some  observations  on  the  eflfect  of 
these  treatments  upon  the  San  Jose  scale. 

The  tests  made  by  Mr.  Jones  on  peach  at  Marshall  Hall,  Md.,  while 
on  a  small  scale,  are  believed  to  be  quite  reliable.  Two  plats  were 
sprayed  just  as  the  young  lice  were  beginning  to  crawl,  and  the  second 
plat  received  an  additional  treatment  about  four  weeks  later.  One 
plat  was  left  unsprayed  for  comparison.  Examinations  of  the 
sprayed  trees  shortly  after  the  first  treatment  had  been  made  showed 


'The  formula  used  was  that  given  In  Circular  No.  1,  Bureau  of  Plant  Indus- 
try, U.  S.  Dept.  Agriculture,  by  W.  M.  Scott. 
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that  there  was  but  little  immediate  effect  on  the  older  scales,  though 
the  crawling  young  and  recently  set  individuals  had  been  killed. 
Later  examinations  during  the  season  revealed  that,  although  the 
adults  were  alive  and  actively  breeding,  but  few  of  the  young  lice 
established  themselves,  owing,  no  doubt,  to  the  presence  of  the  wash 
upon  the  trees.  This  result  is  quite  in  hannony  with  that  well 
known  to  result  from  the  use  of  the  well-boiled  wash  applied  in  spring 
shortly  before  the  buds  appear;  that  is.  there  is  a  continued  effect 
which  is  perhaps  more  important  than  the  direct  insecticidal  action 
of  the  wash.  At  the  final  examinations  of  these  plats  in  the  late 
fall,  the  condition  of  trees  sprayed  once  was  notably  better  in  regard 
to  freedom  from  scale  than  trees  not  sprayed,  and  on  the  plat  sprayed 
tvrice  the  scales  had  been  ver>'  largely  cleared  from  the  trees,  approxi- 
mating in  fact  a  c<mdition  resulting  fnmi  a  ver>'  thorough  use  of  the 
well-boiled  wash  during  the  dormant  period. 

In  the  case  of  the  i>each  orchard  at  Bentonville.  Arkansas,  reported 
upon  by  Mr.  J.  B.  Rorer,  these  trees  were  very  badly  infested  with 
^the  San  Jos^  scale,  many  of  them  l>eing  almost  completely  incrusted. 
The  first  application  of  the  wash  was  made  on  May  5th,  using  the 
formula:  lime  15  |K)unds.  sulfur  10  {Nmnds,  water  50  gallons;  and  this 
formula  was  again  applied  on  May  21st  to  supplement  the  earlier 
treatment,  siitee  this  was  very  imperfectly  applied.  Another  treat- 
ment was  given  June  2()th.  using  the  10-1<V-,')0  fomuila  and  a  final 
treatment  July  9th.  using  the  same  strength  of  wash.  This  orchard 
had  had  no  previous  attention  whatever  in  n'gard  to  (controlling  the 
scale,  but  the  treatments  very  largely  eleartnl  the  inwcts  from  the 
tre<»s.  Many  young  lire,  which  continued  to  develop  from  the  breeil- 
ing  iiisects  pn^siMit  failed  t(»  establish  thems4*lves.  and  thus,  as  the 
older  insei*ts  dietl.  the  scale  gradually  <liwip|H»anHl.  The  unsprayed 
tnM»s  at  the  closi*  of  the  sea.son  were  in  «  very  serious  condition.  Many 
of  the  hirt^er  limbs  and  twigs  had  ))eeti  killed  and  all  of  the  trees 
greatly  enf(M*bled. 

These  two  instaii(*es  of  the  practical  4'leHnini;  of  peach  tnM»s  of 
8c*ale.  in  view  of  the  s«Tions  inf«*station  which  cxistcil.  are  considered 
ver>'  favora!»h*  to  the  us<»fulness  of  the  wash  as  a  sniiiiiH-r  spray.  t»si)e- 
cially  since  it  will  <loul»tl<^s  «'onie  into  «'\trn(l«*<l  n.s«-  in  th«'  control  of 
fungous  discas«'s.  as  aln*ady  incntiontMl  In  the  tn^*'  of  peach,  it 
seems  prol>ahl<*  that  when  used  as  a  funiriruli-  l*«»r  pea«h  scab  and 
hr*»wn  rot.  it  will  at  th«'  sami*  tilth-  sutViiirntlN  <lfstro\  thi*  siah*  as  to 
obviate  th»*  rn*c«*ssity  of  thr  iisnal  <lurniant-tn*r  tn^atinfiit  <Jrcat 
thoroUL'hiifss  Ml  applications,  howrvrr.  uonld  l»e  ih«'«'s>ar> .  iia«|iintf 
the  body,  limbs  and  t\\i^. 
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In  the  tests  in  Michigan,  carried  out  on  apple  by  Mr.  Braucher,  it 
was  planned  to  determine  to  what  extent  summer  applications  of  the 
wash  would  prevent  the  young  lice  from  settling  upon  the  fruit  when 
used  supplementary  to  the  usual  dormant  treatment,  and  when  used 
as  a  summer  spray  only,  as  might  occur  in  its  use  as  a  fungicide. 
Several  things  interfered  to  prevent  the  execution  of  the  work  as 
planned  and  the  results  were  variable.  The  importance  of  the  dor- 
mant treatment,  however,  was  clearly  shown,  and  also  of  a  siunmer 
treatment  about  as  the  young  scales  were  due  to  appear  from  adults 
which  escaped  destruction,  for  protecting  the  fruit  from  spotting. 

The  principal  reason  for  presenting  this  brief  note  is  to  call  the 
attention  of  entomologists  to  the  possibilities  of  using  the  self-boiled 
lime-sulfur  mixture  as  a  summer  spray  for  the  San  Jose  scale,  so  that 
if  desirable  it  may  be  tested  under  a  wider  range  of  conditions. 

The  question  naturally  arises  as  to  the  effect  of  the  addition  to  the 
wash  of  arsenicals,  such  as  arsenate  of  lead,  or  Paris  green,  necessary 
especially  in  the  case  of  the  apple.  When  the  former  is  added  to  the 
wash  important  evident  chemical  changes  result,  the  wash  taking  on  a 
dark  gray  or  blackish  color.  Concerning  these  reactions,  Mr.  J.  K. 
Haywood  of  the  Bureau  of  Chemistry,  to  whom  we  submitted  the 
question,  says:  *' First,  in  regard  to  mixing  lead  arsenate  with  lime- 
sulfur:  the  lead  arsenate  is  decomposed  to  a  certain  extent,  lead  sul- 
phide and  calcium  arsenate  being  formed.  The  latter  is  somewhat 
soluble,  unless  an  excess  of  lime  is  present,  in  which  case  it  is  ren- 
dered insoluble.  The  lead  sulphide  formed  being  insoluble,  would 
remove  some  of  the  sulfur  from  the  solution,  but  this  amount  would 
be  relatively  small  and  would  probably  not  materially  lessen  its 
efficiency. 

'*In  the  case  of  Paris  green  and  lime-sulfur,  the  former  appears 
to  be  entirely  broken  up,  some  of  the  arsenic  going  into  solution,  as 
arsenic  sulphide.  A  part  of  the  copper  also  goes  into  solution,  the 
remainder  being  precipitated  as  sulphide.  The  presence  of  an  excess 
of  lime  in  this  case  does  not  entirely  render  the  arsenic  insoluble. 
The  latter  practice,  therefore,  would  seem  to  be  of  doubtful  expe- 
diency.'' 


PRE.SIDENT  Forbes  :    This  paper  is  now  open  for  discussion. 

Mr.  Parrott:  I  am  ver>'  glad  to  hear  the  results  secured  by  Mr. 
Quaintanc'c.  because  we  have  had  similar  results  in  our  experiments 
with  this  mixture.  We  have  also  found  that  it  is  very  effective  in 
controlling  the  brown  rot  on  sweet  cherries.  A  number  of  fruit  grow- 
ers in  New  York  have  tried  this  spray  and,  while  it  did  not  cause  any 
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injur>'  in  our  experiments,  there  is  one  on'hardist  who  states  that 
it  injured  the  foliage  of  peach  trees.  I  would  like  to  ask  if  this  wash 
is  uniformly  safe. 

Mr.  QuAiNTANCE:  I  would  say  that  it  differs  a  good  deal,  according 
to  the  manner  in  which  it  is  prepared.  I  see  Mr.  Scott  in  the  audi- 
ence, and  I  would  like  to  ask  him  to  state  his  experience  in  pre- 
paring it. 

Mr.  Scott  :  In  the  experiments  that  we  made  in  1907,  this  wash 
caused  no  injurj'  to  peach  foliage  and  we  were  greatly  surprised  at 
the  results.  They  were  published  with  some  **fear  and  trembling" 
in  Circular  No.  1  of  the  Bureau  of  Plant  Industry.  When  we  began 
work  again  last  spring  we  made  a  foliage  test,  using  mixtures  made 
in  various  ways,  and  found  that  by  using  boiling  water  and  allowing 
the  hot  mass  to  stand  for  thirty  or  forty  minutes,  the  cooking  con- 
tinucHl  and  a  large  per  cent  of  the  sulfur  combined  with  the  lime. 
By  slacking  the  lime  with  cold  water  and,  as  s<Mm  as  the  violent  boiling 
ceased,  adding  more  cold  water  to  reduce  the  temperature  and  thus 
prevent  further  ehemical  action,  we  se<Mire<l  a  mixture  which  was  not 
injurious  to  peaches  or  apples.  The  point  is  to  stop  the  cooking  pro- 
cess immediately  after  the  lime  is  thoroughly  slaekeil. 

As  to  the  strength,  we  used  10  |NMinds  of  lime  and  10  poiuuis  of 
sulfur  to  fifty  gallons  of  water  and  secure<l  g<MHl  n^siilts  against  the 
peach  scab  and  fairly  good  results  against  brown  n>t.  We  found 
that  by  diluting  the  mixture  down  to  0-0-50.  th«»  results  were  not 
quite  as  gocKl. 

Mr.  (fOSKARD:  If  it  is  not  getting  Unt  far  away  from  the  sulgtM't.  I 
would  like  to  ask  whether  there  has  b<»en  any  «»xperimt»nts  tritnl  in 
combining  arsi^nate  of  b»ad  with  the  self-l>oiled  limr-sulfur  wash! 
One  or  two  fruit  growers  wn>t«*  me  that  they  had  bad  a  rather  disas- 
tnms  exiMTifiiee  in  this  romnvtion.  I  made  som«*  rxiwrinients  on 
apple,  but  !is(»d  the  two  WHsh(*s  separately.  This  treatment  rontrolled 
scab  about  as  wfU  as  Bortlmux  mixture.  !>!it  it  did  not  entin-Iy  nm- 
tn)l  appl«»  Hvtih  in  Ohio  this  year.  I  wonbl  like  to  know  if  tbi-se  two 
ins4M*tieides  ran  hv  siif«»ly  m*ix«M|, 

Mr.  Braithkk:  I  had  a  similar  experitiirr  in  my  work  in  Mich- 
igan. Aft4T  the  tnM»s  had  be«*n  sprayed  with  Bordeaux  niixtun-  and 
then  spray<*<l  with  tht-  self-boiled  linn-sulfur  wash  tbin-  wa«»  a  d»»- 
eid«'d  elwin^'e.  Tht*  l«*av«»s  lieeaine  a  niss«'t  brown  and  ItMiktMJ  as 
thouirh  tliey  w«r«-  vity  bailly  injured,  but  later  oliH«Tvation.s  sIhiwimI 
that  there  was  no  spe«ial  injury  to  the  foliaire  I  t«*sted  that  p*»int 
in  the  laboratory  by  takinir  ^onle  linie-siilfiir  niixtun-  an^l  addiUL' 
anM'iiate  of  lead  to  it ;  by  adding  suftieient  arsi'uatt*  of  lead    I   t.nik 


April,  '09]  JOURNAL   OF    ECONOMIC    ENTOMOLOGY  185 

every  bit  of  color  out  of  the  lime-sulfur  mixture  and  a  slate  colored 
precipitate  was  thrown  down,  showing  that  there  is  a  pronounced 
chemical  reaction.     I  do  not  consider  it  a  safe  mixture  to  use. 

Mr.  Quaintance  :  Mr.  Haywood  of  the  Bureau  of  Chemistry  made 
an  analysis  for  us  and  found  that  the  arsenate  of  lead,  when  added 
to  the  self-boiled  wash  was  changed.  Lead  sulfide  is  formed  and 
arsenate  of  lime.  The  arsenical  is  present  in  the  form  of  arsenate 
of  lime  and,  of  course,  might  do  considerable  damage,  as  there  might 
be  more  or  less  uncombined  arsenic.  Paris  green  has  also  been  used 
in  combination  with  the  wash.  Mr.  Scott  had  some  tests  of  these 
combined  sprays  under  way  in  the  Ozarks,  and  I  saw  the  plats  my- 
self, and  we  were  not  able  to  detect  the  slightest  injury. 

President  Forbes  :  The  next  paper  will  be  presented  by  Mr.  San- 
derson. 


NOTES  ON  RECENT  EXPERIMENTS  FOR  THE  CONTROL 
OF  THE  CODLING  MOTH 

By  E.  DwioHT  Sanderson.  Durham,  N,  H. 

Investigations  of  the  life  history  of  the  Codling  Moth  in  1908  add 
little  that  is  essentially  new  to  the  results  given  this  association  last 
year.* 

Experiments  concerning  the  time  and  method  of  spraying  have, 
however,  more  fully  confirmed  our  previous  work  and  we  feel  we  have 
established  certain  points  which  need  emphasis.  The  results  of  three 
years'  work  also  show  the  necessity  for  the  most  careful  arrangement 
of  plots  and  recording  of  data  in  order  to  secure  definite  results.  The 
details  of  our  results  will  not  be  given  here,  but  can  be  studied  in  the 
forthcoming  20th  Report  of  the  Now  Hampshire  Agricultural  Experi- 
ment Station. 

1.  Time  of  Spraying. — All  experiments  have  shown  the  first  spray- 
ing just  after  the  petals  fall  to  be  the  most  efficient,  giving  an  average 
benefit  of  82%  when  used  alone. 

Formerly  we  were  advised  to  spray  a  \veek  or  two  after  this.  Un- 
der some  climatic  conditions  this  may  be  advisable,  but  there  is  little 
reason  for  an  application  for  the  Codling  Moth  in  New  England  at 
that  time.  The  second  spraying  should  be  applied  when  the  eggs  are 
hatching,  three  or  four  weeks  after  the  first  spraying.  An  average 
of  five  plots  given  this  spraying  only  show  72%  benefit  for  the  season. 
Recently  there  has  been  a  tendency  to  magnify  the  value  of  thorough 
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work  with  the  first  spraying  and  to  depreciate  the  value  of  later  gpray- 
in(?  if  the  tlrHt  waa  properly  made.  In  reviewing  the  records  of  previ- 
ous experiments  the  writer  has  been  unable  to  find  any  satisfactor>'  ex- 
periments to  show  the  value  of  a  single  spraying  when  the  eggs  are 
hatching.  Our  work  has  been  carried  on  on  so  large  a  scale,  however, 
that  there  seems  to  be  no  doubt  of  the  value  of  a  single  spraying  at 
this  time.  Obser>'ations  of  practical  men  confirm  this.  Mr.  H.  L. 
Frost  advises  me  that  he  has  frequently  observed  orchards  sprayed  for 
g>'psy  moth  in  late  June  and  early  July,  which  showed  practically  no 
wormy  fruit  as  a  result  of  this  one  spraying.  The  fruit  grower  should 
not  1k»  encouragiHl  to  neglect  the  more  important  spraying  when  the 
petals  dn>p«  but  he  should  know  that  if  for  any  n*a.s4m  he  is  unable  to 
spray  then  that  a  thorough  spraying  three  or  four  wiH'ks  later  will 
•ave  nearly  thrtH»  fourths  of  his  lo«s  fn>m  wormint*sK. 

Several  ex|>eriments  have  previously  indicatinl  this,  but  the  data 
was  iniH>nehi8ive.  Thus  C'ordley  in  li><>2-  showetl  that  where  the  check 
tree  had  20ft  wonny.  tree«  given  the  "2d,  M  and  4th"  sprayings,  the 
first  being  omitteil.  had  but  5^  wormy,  while  those  which  had  the  first 
sfiraying  alst)  had  but  3%  wormy,  (ireen  and  Houser  in  1905'  show 
that  in  one  on*hard  where  56^?^  of  the  picke<l  fruit  was  wormy  on  un- 
spmyetl  tr»H»s  but  llfr  was  wormy  where  sprayini:  was  irivt*n  «mly  in 
July  and  Auinist,  airainst  5^  wonny  where  six  sprayincs  were  iriven 
in  June,  July  and  AugiLst.  In  anoth*T  t»n'hanl.  whrre  'y2^r  of  the 
chet*ks  were  wormy  when  pick»^l.  but  .M.j*^  ^^^'  wormy  in  trve« 
spmyeii  June  22d  and  July  16th.  while  th«i»i**  giwn  two  previtms 
sprayinirs  had  only  3^  wormy.  Tht-st*  r%sultv  ho^*»-\»  r.  ar»'  *N^nrtict- 
ing  and  the  nu^thinls  employetl  were  hanlly  aivurate  enouirh  to  U*  o*»n- 
clusiw. 

Recently  iK^e^^ni*  found  that  wht'n*  unspmyed  tn-»^  had  -k**^ 
womi>\  spray iuc  when  eme^  w^n*  hat«*hini;  i?av»-  praetioally  12^ 
wormy,  whilf  tht*  tir^t  spraying  alonr  gaw  t^i  .j<T  mi.rmy  •  >h<ervati*^n 
Kas  *hown  that  th»-  tcir*  arv  laid  on  all  part%  of  th»  ft'La;^.  that  The 
ne^lv  hati*h*'tl  larv*  fet^i  t»n  tht-  f.»liaj>'.  an«i  that  VAnny  fnt»»r  The 
ealy\  by  ^'at:n>:  dirv^-tly  ihniu'h  th-  ••a!>  \  1-U-*. 
whieh  a  Un:*-  am*>unt  ^^f  j^'.^t:  >  ;i  »:!>'*  "'-ij*': 
forv.  N^th  fn-TTi  »".ir  ki:.'w!»tii>  .  f  ♦h»-  ha''':r%  ■  f  'h- 
dirv*-:  r*'*-r.r%  .^:  .  \:wr* •'-•!:•'*.  'h.!*  '*|*n!*>  :  j  %»r.-:.  ' 
*i^  A^  !-^  -'A*  r  'h-   :      *j*   .tr.i  in  r    -^    :*  ^•->  a*  '^^^ 
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2.  Method  of  Spraying. — Further  experiments  have  but  confirmed 
our  previous  assertion  that  in  New  England  a  drenching  spray,  as  ad- 
vised by  some  western  entomologists,' is  of  no  value  as  far  as  driving 
the  spray  into  the  calyx  is  concerned.  The  reason  is  not  far  to  seek 
if  the  apples  are  studied.  Professor  Slingerland*  has  recently  shown 
that  the  calyces  of  apples  may  be  closed  before  the  stamen  bars  are 
sufficiently  shrivelled  to  allow  the  spray  to  penetrate  to  the  lower 
cslyx  cavity.  Many  careful  examinations  of  Baldwin  apples  have 
shown  this  to  be  absolutely  true  of  that  variety  under  our  climate. 
All  of  our  experiments  have  been  made  on  the  Baldwin,  as  it  is  prac- 
tically the  only  commercial  variety  in  Northern  New  England.  Our 
heavy  spraying  was  done  this  year  with  Bordeaux  nozzles  at  an  angle, 
at  100  to  120  lbs.  pressure,  with  a  gas  sprayer,  and  yet  we  were  unable 
to  find  the  slightest  of  spray  in  the  lower  calyx  cup. 

Where  the  calyx  lobes  remain  open  long  enough  to  permit  spray- 
ing between  them  after  the  stamen  bars  commence  to  shrivel,  there 
can  be  no  doubt  that  it  is  the  desirable  time  to  spray  and  that  the  spray 
should  be  shot  into  the  lower  calyx  cavity,  but  that  such  a  spraying  is 
so  all-efficient  as  recently  claimed  seems  hardly  to  be  demonstrated 
by  the  evidence  submitted.  There  are  also  striking  differences  in 
the.  methods  used  to  reach  the  lower  calyx  cavity  by  the  chief  advo- 
cates of  its  use.  In  his  first  publication*  Ball  tells  us  that  a  barrel 
pump  giving  85  pounds  pressure  enabled  him  to  place  the  poison  in  the 
lower  calyx,  and  later^  he  states  that  a  pressure  of  85  to  120  pounds  is 
correct.  But  Melander*  insists  that  150  to  200  pounds  pressure  is 
necessary  and  scouts  the  idea  that  satisfactory  work  can  be  done  with 
85  pounds  pressure,  referring  to  the  work  of  Doyd  in  Illinois.* 

The  value  of  driving  the  spray  into  the  lower  calyx  cup  was  first 
suggested  by  Ball  in  1904.  In  Bulletin  95  of  the  Utah  Station  he  de- 
scribes the  method  used  and  in  the  summary  states : 

*  *  To  get  the  best  results  from  early  sprays  they  must  be  applied  in 
the  form  of  fine  drops  driven  with  force  straight  into  the  bottom  of 
the  calyx  cups.''  No  experiments  are  recorded,  however,  in  which 
this  method  is  compared  with  an  ordinary  mist  spray  thoroughly  ap- 
plied. Nor  has  he  later  described  any  experiments  to  prove  the  su- 
perior value  of  such  a  method  of  spraying.  The  value  of  such  spray- 
ing seems  to  be  based  on  the  belief  that  most  of  the  young  larvae  are 

•Journal  of  Economic  Entomology.     1 :352. 
•Bulletin  95.     Utah  Agr.  Exp.  Sta. 
'Bulletin  67.     Bureau  of  Entomology,  p.  63. 
'Popular  Bulletins.  5.     Wash.  Agr.  Exp.  Sta.,  p.  5. 
•Bulletin  114.     111.  Agr.  Exp.  Sta. 
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killed  by  eating  the  poison  in  the  lower  calyx  cup,  because  dead 
larvae  were  frequently  found  in  the  lower  cavity  and  never  in  the 
upper  cavity.** 

Is  there  any  reason  why  a  larva  may  not  have  eaten  the  poison  in  the 
upper  calyx  cavity  or  when  eating  through  a  sepal  into  the  lower  calyx 
cavity,  and  then  died  in  the  lower  cavity?  Because  poison  is  placed 
in  the  lower  cavity  and  dead  worms  arc  found  there  is  but  circumstan- 
tial evidence  that  the  larvae  are  killed  there.  If  so,  how  do  we  se- 
cure equally  good  results  in  New  England,  where  it  is  impossible  to 
spray  into  the  lower  calyx  cavity  T  In  his  later  paper  Ball  describes  ex- 
periments made  in  1905  (/.  r.,  p.  57,  59)  in  whicii  plots  were  sprayed 
with  the  first,  second  and  third  spraying  separately  and  in  combina- 
tion. *'The  first  spraying  was  applied  just  after  the  blossoms  fell, 
the  second  ten  days  later,  and  the  third  fifteen  days  after  that.'* 
With  the  wcond  spraying  only  76%  of  the  first  brood  of  larvae  were 
killed  and  3K^<  of  the  second  brood ;  and  with  the  first  spraying  only 
83%  of  the  first  brood  and  39%  of  the  second  brood.  In  other  words 
the  second  spraying  alone  was  about  7%  less  efficient  than  the  first. 
I^ter  (/.  (*.,  p.  70)  he  states  that  alxmt  ten  days  after  the  blossoms  fall 
the  stunu*ns  have  shrivelled  and  that  then  w  the  Ix^st  time  to  spray. 
(See  /.  r.,  fig.  4,)  The  plots  given  the  second  spraying  only  were 
sprayetl  just  ten  days  aftt»r  th«»  bKissoms  fell  and,  therefore,  just  at 
the  lH»st  time,  but  they  show  7%  less  l)enefit  than  those  sprayed  just 
after  the  blosm>ms  fell.  This  difference  is  even  more  striking  in  his 
results  in  19(K>  (/.  r.,  p.  <)6K  when  the  seeond  spray  gave  but  64% 
killed  in  th<>  first  bnxHl  and  38%  in  the  second  brooil,  while  the  first 
spray ini:  alon*'  gave  84%  and  57%.  Strange  enough,  however,  the 
first  and  »w»e<»nd  togt^ther  were  pooivr  than  the  first  alone,  killing  but 
72%  of  the  first  and  57';«  of  the  second  hnxnls.  There  may  have  been 
some  ein^uniKtani'es  <N>ni»t»niinir  these  ex[>eriments  not  descrilnHl  by  the 
writer,  but  thf  data  submitt<Hl  hardly  seems  to  d«'monstrate  the  neces- 
sity of  rea«'hinir  the  lower  calyx  cavity. 

Mon*  nMvntly  Melander^*  has  made  the  statement :  '*  We  have  shown 
that  the  first  spray ini;  van  b«»  so  thorouirhly  applitnl  that  other  spray- 
ings are  hanlly  ne<*i»ssary. "  Just  how  this  was  **sh«»wn"  we  are  un- 
able to  determine,  as  every  plot  descrilnHl  in  th**  bull(>tin  had  fn>m  two 
to  ft»ur  sprayiuL'^  Nor  do  we  find  desc'riUnl  any  dinvt  (Nunpans«>ns 
ti»  sh««\v  th«'  ilitTfr»'n*v  in  the  same  on*hard  N'twit-n  tn-^-s  sprayed 
^ith  the    *oli|  fa^^hit*!!*'!!"  and  **up  t«»  tlatt**  ni»th«M|>      On  th»'  t'ther 

•HulUf  :i  »»7.  niiriMU  **(  Kirfint)l«>i;\.  p    7*. 
i:'r;.-i:ii  >»;      Wash    .\Kr    Kxp.  Sta  .  |«.  15 
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hand,  the  unsprayed  trees  in  one  orchard  (/.  c,  p.  15)  had  74%  and 
95%  good  apples.  Surely,  it  does  not  take  extraordinary  spraying  to 
secure  100%  perfect  fruit  where  95%  are  perfect  on  unsprayed  trees. 
In  the  orchard  showing  the  most  perfect  fruit  four  sprayings  were 
given,  but  there  were  no  check  trees  left  unsprayed.  So  far  as  we 
can  ascertain,  this  is  the  evidence  by  which  the  supreme  efficacy  of  the 
new  methods  is  **  shown. '*  In  1907,  however,  Melander  and  Jerme^* 
give  the  results  of  spraying  sixty-three  trees  with  various  brands  of 
arsenate  of  lead  in  an  orchard  in  which  the  unsprayed  trees  had  but 
42%  good  fruit.  The  trees  sprayed  four  times  had  an  average  of 
96.5%  good  fruit.  A  power  sprayer  and  Bordeaux  nozzles  were  used 
in  1907,  but  nothing  is  said  about  the  efficacy  of  thorough  work  at 
the  time  of  the  first  spraying.  However,  96.5%  good  fruit  were  se- 
cured against  98%  in  1908,  and  the  1907  records  are  certainly  much 
more  accurately  given.  Furthermore,  in  one  plot  in  1907  the  fourth 
spraying  was  omitted  and  gave  but  84%  good  fruit,  though  it  had  the 
first  three  sprayings.  Concerning  this  Melander  and  Jerme  there  re- 
mark: **The  greatly  increased  percentage  of  worms  in  these  trees 
clearly  shows  the  necessity  for  this  last  spraying,  which  must  be  given 
for  success,'*  which  conclusion  is  based  on  much  better  evidence  than 
that  offered  in  1908,  to  show  that  it  is  not  necessary.  Also  in  Bulletin 
77  of  the  Washington  Station  (p.  64)  Melander  and  Jerme  have  shown 
that  fairly  good  results  were  secured  when  the  first  spraying  was 
omitted  in  an  orchard  where  56%  was  wormy  on  unsprayed  trees. 

The  writer  does  not  wish  to  be  understood  as  disbelieving  in  the 
value  of  driving  the  first  spray  into  the  lower  calyx  cavity,  where  va- 
rieties and  climate  make  such  a  method  possible,  but  he  does  wish  to 
see  some  experimental  evidence  which  will  fairly  demonstrate  the  de- 
sirability of  such  spraying,  and  particularly  to  support  the  claim  that 
one  thorough  spraying  with  but  one  pound  of  arsenate  of  lead  per 
barrel  is  sufficient,  if  rightly  applied,  when  the  evidence  submitted 
goes  to  show  the  great  value  or  necessity  of  also  spraying  the  foliage 
and  apples,  in  addition  to  the  spray  in  the  calyx  in  order  to  satisfacto- 
rily control  the  Codling  Moth. 

3.  Method  of  Experimentation. — Several  years  ago*'  the  writer 
showed  the  absolute  necessity  of  treating  several  trees  alike  in  order 
to  get  an  average  upon  which  a  comparison  of  different  treatments 
might  be  made,  on  account  of  the  variation  in  individual  trees  treated 
alike.     Yet  experimenters  have  gone  on  counting  but  one  or  two  trees 

"^BuHetin  81.     Wash.  Agr.  Exp.  Sta.,  p.  6. 
"Delaware  Agr.  Exp.  Sta.    13th  Rept,  Table  VII. 
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and  ask  us  to  give  credence  to  their  conclusions.  Our  recent  experi- 
ments have  even  more  strikingly  shown  this,  and  in  his  report  the 
writer  has  taken  space  to  give  the  complete  records  of  all  the  plots 
sprayed  the  last  three  years.  The  variation  between  trees  side  by  side 
in  the  center  of  large  plots  is  so  considerable  that  the  utter  futility  of 
ez[)eriraent8  with  but  one  or  two  trees  in  a  plot  is  at  once  apparent. 
This  is  strikingly  shown  in  the  work  of  Lloyd  (/.  r.,  388,  390),  in 
which  for  two  years  eleven  trees  were  treated  in  as  many  ways  and 
the  percentage  of  wormy  fruit  was  great<»r  where  two  heavy  applica- 
tions were  given  than  but  one  application  in  both  yi^ars. 

Our  records  also  show  the  necessity  of  comparing  results  in  percent- 
ages rather  than  by  the  number  of  wormy  apples,  unless  the  trees  are 
all  of  uniform  size,  evenly  fruited,  regularly  placed,  and  bearing  the 
same  year. 

The  arrangement  of  plots  must  also  receive  more  careful  considera- 
tion. Tnsprayed  check  trees  must  be  isolated  and  yet  of  sufficient 
number  to  represent  the  orchard.  The  plots  must  be  larg«»  enough 
so  that  the  central  trees  in  each  will  not  be  materially  influenced  by 
the  next  plot.  In  our  own  experiments  we  have  endeavored  to  de- 
tennine  the  proportion  of  larva?  killed  in  the  calyx  by  eating  the  side 
of  the  apple  and  by  eating  the  foliag<\  and  we  have  8e<»un»d  consid- 
erable evidence  on  these  points.  Hut  we  have  bet»n  forceil  to  the  con- 
clusions that  the  orchards  available  are  too  small  and  art»  not  tiniform 
enough  to  sectire  comparable  n'sults.  Out  n*<»ord8  will  be  found  to 
be  filled  with  inexplicable  inconsistencii^s  and  contradictions,  which 
can  be  due  to  nothing  else  than  the  lack  of  uniformity  in  the  trees, 
as  regards  the  year  bearincr,  number  of  fniits  borne  and  position.  To 
determine  such  points  or  the  influence  of  any  given  spray  on  the 
first  and  second  brood,  a  large  orchard  is  needed,  all  tht»  trers  of  the 
same  variety,  or  of  but  few  similar  varieties,  with  plots  of  each  variety 
treat4*d  similarly,  so  that  their  similarity  may  be  determined  by  the 
comparison  of  those  treated  the  same.  The  tr<M*s  should  all  bt^ar  uni> 
formly  as  to  number  of  fruit  and  the  year  btmrinL'.  Tlit»  plots  should 
contain  21,  or  preferably  35,  trees  and  the  fruit  fn)ni  live  et»ntral  tret*8 
should  be  eoinited.  l)oth  windfalls  and  piek«Ml  fniit.  .\s  orchards  of- 
ferintr  such  (Conditions  are  not  available  in  N«w  Hampshire,  we  have 
hern  eonipelled  to  forevj«>  furtb<*r  invfsti«.ration  of  these  problems. 

If  w'v  are  to  seeure  any  n^snlts  npon  problems  of  this  kiiul  which 
air»'  at  all  ronrlusive  and  which  will  not  Ix*  jus  readily  ooiitradiet»Kl,  we 
nnist  arrantif  onr  f\p<riinfiits  on  a  larircr  scale  and  with  irrcattr  i*x- 
actions  and  care.  The  <M»ndi(ions  siirroufxliiiL'  ^\u'\\  MoliiL'ical  prob- 
h'lii^  an*  so  varit-d  that  too  trreat  can*  cannot  !»♦•  takiii   in  airam:inir 
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different  plots  which  are  to  be  compared.  Experiments  in  the  control 
of  the  Codling  Moth  have  now  been  made  for  a  quarter  centurv,  at  a 
large  cost,  yet  many  of  the  most  elementary  matters  concerning  the 
effect  of  such  treatment  are  still  unsolved.  Unless  more  careful  and 
elaborate  methods  of  experimentation  are  adopted,  they  will  remain 
befogged  by  the  mass  of  data  based  on  single  trees  and  ''sample 
counts/'  while  time  and  money  are  being  wasted  without  adding  to 
our  knowledge. 

At  the  present  time,  when  increased  emphasis  is  being  placed  upon 
agricultural  research  of  a  high  order,  we  must  see  to  it  that  the  meth- 
ods we  employ  are  of  as  undoubted  scientific  accuracy  and  thorough- 
ness as  possible.  Otherwise  we  need  not  complain  if  funds  for  investi- 
gation are  given  to  investigators  in  other  sciences  in  which  better 
methods  have  been  developed,  whereby  more  accurate  and  incontest- 
able results  can  be  secured.  Let  us  give  more  attention  to  our  methods 
of  work  and  let  us  remain  agnostic  until  we  have  secured  such  a  mass 
of  conclusive  evidence  as  will  enable  us  to  definitely  establish  the 
facts.  By  so  doing  we  will  avoid  burdening  each  other  and  the  pub- 
lic with  opinions,  so  many  of  which  have  in  the  past  been  quickly 
refuted,  and  which  tend  to  lessen  confidence  not  only  in  the  individ- 
ual investigator,  but  in  the  science  he  represents. 


President  Forbes  :    Discussion  of  this  paper  is  now  in  order. 

Mr.  Taylor:  Mr.  President,  I  am  more  or  less  familiar  with  the 
methods  of  Codling  Moth  spraying  in  the  West,  and  also  in  the  East, 
having  had  some  experience  in  fighting  this  insect  in  Colorado  and  in 
the  Ozark  district  in  Missouri,  and  I  must  say  that  the  difference  of 
opinion  that  has  sprung  up  between  eastern  and  western  methods  is 
somewhat  exaggerated.  After  all,  I  don't  think  there  is  such  a  differ- 
ence in  conditions  between  the  West  and  the  East,  and  I  believe  that 
the  principal  difference  in  opinion  is  not  so  much  a  difference  in  the 
entomological  value  of  the  sprays  as  it  is  a  matter  of  expediency  in 
applying  them.  For  instance,  the  people  of  the  West  who  are  equipped 
with  power  sprayers  contend  that  the  spraying  with  power  outfits  at 
a  high  pressure  is  much  better  than  spraying  with  barrel  pumps,  with 
pressures  of  100  or  125  pounds.  In  an  experiment  that  I  conducted  in 
the  Grand  Valley  in  western  Colorado  with  a  power  outfit  we  sprayed 
a  row  of  trees  at  100  pounds  pressure  and  on  the  next  row  we  used  180 
or  200  pounds.  We  found  that  we  sprayed  more  trees  with  the  high 
pressure  and  that  we  sprayed  out  our  tank  in  a  much  shorter  time. 
That  is  the  point  that  the  orchardist  is  after.  He  wants  to  get  his 
work  done  quickly  and  spray  as  many  trees  as  possible.     I  thixit  iV^'e^. 
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all  of  you  who  have  had  experience  with  power  sprayers  will  agree 
with  me  in  this  respect. 

As  to  the  value  of  earl,v  spraj-s,  Mr.  Sanderson  has  mentioned  con- 
trolling the  Codling  Moth  by  omitting  the  first  spray.  I  am  certainly 
of  the  opinion  that  the  western  people  have  the  right  idea  in  placing 
great  value  and  importance  on  the  first  spray,  the  one  given  immedi- 
ately following  the  dropping  of  the  petals.  This  year  I  applied  the 
methods  followed  in  the  West  in  an  apple  orchard  of  about  1.500  treee 
in  the  Ozarks.  I  applied  three  sprays,  the  first  of  which  I  gave  im- 
mediately following  the  dropping  of  the  petals,  but  before  the  calyx 
lobes  had  closed,  in  a  drenching  spray.  I  applied  two  lighter  sprays, 
using  a  fine  mist,  which  was  used  so  as  to  leave  a  maximum  amount 
of  the  material  coated  over  the  apples.  I  do  not  believe,  from  my 
experience,  that  a  single  spraying  will  control  the  Codling  Moth  in 
apple  orchards  where  the  infestation  is  severe.  I  do  not  think  that 
is  possible,  from  the  fact  that  according  to  counts  made  by  me  while 
in  the  western  Colorado  section  they  showed  that  about  two  thirds  of 
the  worms  entered  the  calyx  end  and  about  one  third  at  the  side  of 
the  apple,  and  any  spray  applied  so  as  to  fill  the  calyx  only,  whether 
in  the  upper  calyx  or  tho  lower,  would  not  destroy  the  33%  that 
might  enter  the  side  of  the  apple.  I  think  that  the  l)etter  crrchardists 
in  the  West  are  coming  to  this  plan  of  applyini?  the  first  spray  with 
a  heavy  drt»nching  spray  after  the  dropping  of  the  petals,  and  usinu 
later  a  fine  mist  spray.  I  pnHlueed  this  year,  out  of  a  count  of  some 
four  thousand  apples,  only  six  infeste<l  with  CiMlling  Moth,  and  that 
was  in  Missotiri.  a  n^sult.  I  think,  which  will  conipan'  favorably  with 
any  shown  in  the  Northwest.  After  all,  if  th«»  entomologists  of  the 
West  and  Northwest  could  ciune  to  our  nMM»tings  and  talk  this  matter 
over,  th«»n>  wcuild  Im»  fi»wer  chances  for  such  diffiTences  of  opinion  as 
seetn  to  have  aris4>n. 

Presidknt  F()RBF.s:  T1m»  next  paper  on  th«»  program  is  by  Mr.  E.  I>. 
Ball.  TiO^Nin.  Ttah. 

IS  ARSENICAL  SPRAYING  KILLING  OUR  FRUIT  TREES? 

Ity  K.  D.  Bau,  LotjOH,  !  tnh 

In  Hulb'tin  I'il  of  tli**  Colorado  Kxp<*riiiH*iU  Stati<»ii.  I)r  Wm.  P. 
H(*a<id«ii  «M»iiHs  to  soiii«»  vi-ry  startliiiir  conrhihioiiN  w iMi  n'f«*n*nce  to 
the  rlTtM't  of  fontintntl  ;nN«-ni«'al  .spray ini»  on  tin'  lif»'  of  our  on'hards. 
As  th«-  truth  t»r  falsity  of  th«*s«*  conflusions  is  a  matter  of  vital  and 
inini«Mliat»-  i]npt»rtan«'«>  to  \\w  fniit  ^rn^wrrs  of  \hv  Wfst.  if  n<»t  to  those 
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of  the  whole  country,  it  is  important  that  every  fact  bearing  on  the 
-case  should  be  made  known  at  once. 

Briedy  summarized,  the  bulletin  set^  forth  that  the  apple  trees  in 
the  Grand  JuDCtiou  District  of  Colorado  are  affected  with  certain 
tr<)ubleB,  whieh  Mr.  Whipple  in  Colorado  Bulletin  118  calls  *'root 
rot/'  and  divides  into  tw*o  classes,  One  of  these  troubles  Mr.  Whipple 
dismlsseii  with  this  statenient:  One  form,  which  is  proving  the  h^ast 
destructive  of  the  two,  seems  to  show  no  preference  for  varieties,  and 
-confines  itself  to  that  part  of  the  tree  below  the  fH'ound/*  The  other 
<?ondition  described  by  Mr.  Whipple  at  some  lenjrth  is  apparently  our 
old  friend,  long  and  widely  known  as  ** collar  rot.'*  He  says,  '*It 
works  exclusively  on  the  Ben  Davis  and  Gano/*  and  describes  the  dead 
areas  of  bark,  tlie  girdling  of  the  crown,  the  early  ripening  of  the 
foliage  and  other  characters  well  known  as  characteristic  of  this  con- 
dition. 

Doctor  Headdcn,  who  had  previously  predicted  that  arsenical  spray- 
ing would  be  dangerous,  made  a  trip  to  this  section  late  the  next  sea* 
-son  and  was  showTi  a  tree,  one  side  of  which  had  been  killed  by  dump- 
ing the  soluble  arsenite  of  soda  into  a  dit^h,  from  which  that  side  of 
the  tree  received  its  water.  From  this  tree  the  doctor  took  samples  of 
the  rtK)t»  trunk  and  branches  and  on  analysis  found  that  they  contained 
arsenic.  He  afterwards  collected  samples  of  thirteen  other  trees  that 
were  dead  or  dying  from  the  **root  rot^'  conditions  described  above 
And  on  examination  found  arsenic  present  in  each  one  of  them.  He 
also  examined  tlur  soil  under  some  of  these  trees  and  found  arsenic 
present  in  considerable  amounts  hut  in  an  insoluble  form.  As  the 
result  of  these  tests  the  doctor  comes  to  the  following  conclusions, 
14'hieh  I  quote: 

**I  regret  that  I  c^n  see  no  other  conclusion  than  that  the  corrod- 
ing of  the  crowns,  the  killing  of  the  bark,  the  staining  and  final  de- 
struction of  the  woody  fibers,  the  early  dropping  of  the  leaves*  presag- 
ing the  early  death  of  the  tree  and  its  final  death  a  few  montks  later, 
are  caused  by  arsenical  poisoning." 

Doctor  Headden  in  this  statement  is  talkiniji:  iilM»ut  c<»uilitiMns  which 
lie  states  he  observed  '*from  near  Fniita.  almost  to  Palisade,  and  in 
the  neighborhood  of  Delta/'  and  which  he  believes  already  involves  the 
principal  apple-growing  sections  of  Colorado  and  of  which  he  says: 
^*It  is  also  true  that  literally  hundreds  of  trees  have  already  died  or 
are  sick, '  ^ 

If  Doctor  Headden  is  right  in  his  conclusions  as  to  the  cause  nf  the 
tlcath  of  those  ** hundreds  of  trees/'  he  has  given  us  a  warning,  which, 
if  heeded  in  tirn<\  will  prevent  a  course  being  pursued  by  the  fniit 
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growers  of  the  West,  which  would  have  caused  millions  of  dollars  of 
loss  iu  ruined  orchards.  If,  on  the  other  hand,  he  is  mistaken  in  his 
conclusions,  the  publication  is  most  unfortunate,  as  it  will,  no  doubt, 
cause  a  decided  reaction  against  a  now  highly  successful  method  of 
spraying  and  bring  consequent  financial  loss  to  the  fruit  industry. 

It  might  be  well  to  state  in  this  connection  that  Doctor  Headden  is- 
a  well  known  and  thoroughly  reliable  chemist,  and  there  is  no  reason 
to  doubt  the  absolute  accuracy  of  any  of  his  chemical  findings.  He 
is  not,  however,  a  horticulturist  or  a  plant  pathologist,  and  has  taken 
little  interest  in  orcharding,  and  his  conclusion  that  the  trees  he  found 
dying  or  dead  in  other  orchards  were  affected  in  the  same  way  as  the 
ones  known  to  have  been  killed  by  the  soluble  arsenic  is  open  to  seri- 
ous question.  He  places  a  great  deal  of  weight  on  the  similarity  in 
appearance  of  the  bark  and  the  discoloration  of  the  heart  wood,  as  il- 
lustrated by  his  figures,  but  as  far  as  anyone  can  discover  from  the 
statements  of  the  bulletin,  he  made  no  examination  of  the  apparently 
healthly  tn*es  in  thi-sc  same  orchards  nor  of  dead  trees  in  orchards  that 
had  not  been  treateil  with  arsenical  sprays.  In  fact,  nowhere  in  the 
bulletin  can  we  find  a  statement  that  would  lead  us  to  believe  that 
he  is  aware  of  any  cases  of  tre<»s  «lyinir  where  no  arsenical  sprays  have 
been  used. 

Alkaline  Ground  Water  Killing  Trees 

In  investigating  orchard  conditions  in  Colorado  and  Ttah  the  writer 
has  had  fnM|uent  (weasion  to  study  both  conditions  dt»seribed  by  Mr. 
Whippl«».  The  condition  first  mentioned,  in  whieh  then*  is  no  prefer- 
ence for  varieties,  has  d^'stroyed  several  hundred  aen*s  of  orchards 
in  rtah  and  wt»stem  Colorado,  and  in  ever>'  instance  where  this  has 
been  investigated  it  has  been  found  that  the  gnmnd  water  was  very 
close  to  the  surface,  or  at  least  came  up  during  some  part  of  the  year^ 
and  contained  a  large  percentage  of  alkali. 

In  one  s*»etion.  where  the  greatt»st  loss  has  «Mvurn.»d.  a  Rur\'i»y  of  the 
region,  showing  the  depth  of  the  gn>und  water,  has  lnHm  made  and 
in  every  ease  the  worst  affeeted  (»n'hards  an*  hx'ated  in  the  re^rion 
when*  the  water  is  elos<*st  to  the  surfac**.  as  sh«»wii  by  this  map.  Over 
one  half  of  the  on^hards  in  this  s«*etion  had  nrv«r  bt*eii  sprayed  and  in 
others  many  trees  died  befon*  thry  \\«Tf  hirge  fi»«»uirli  to  bear  fruit. 
In  nth«r  eas«'s  tnM»s  nrv  dvinu'  fn»rii  alkali.  wh»rf  th«-  L'nmiid  water  is 
not  normally  <'lose  to  the  surfaee  hut  \vh«*n*  at  eirtaiii  M-asons  of  the 
year  irrigation  on  the  hij:h»T  lands  hrinirs  it  up  temponirily. 

\Vli«*n»  till*  irnMiiid  wat»T  is  coiistaiitly  rh«M*  t«»  tlit*  snrf;n*«»  young 
tr»is  t:n»\v  with  L'reat  viiror  until  the  nM)ts  rearh  this  staIl(^iIl^r  water^ 
ami  tht-ri  tlu'V  L^radually  beeonit-  siekly  and  vellow.  tin-  l»*avts  ri|K^n 
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prematurely  and  as  the  trouble  progresses  the  bark  becomes  mottled 
and  discolored  with  brown  areas  and  the  trees  gradually  die.  In  cases 
where  the  ground  water  fluctuates  through  irrigation,  the  tree  may 
be  growing  in  an  apparently  healthy  and  vigorous  manner  one  day, 
by  the  next  the  leaves  may  begin  to  show  brown  upon  the  edges,  and  in 
a  few  days  the  entire  foliage  will  look  as  if  it  had  been  sprayed  with 
some  soluble  arsenical  solution.  If  the  ground  water  remains  close 
to  the  surface  for  some  time  the  bark  will  become  mottled  and  the 
trees  will  die.  If  it  soon  falls  they  will  often  drop  their  burned  leaves 
and,  if  not  too  late  in  the  season,  the  young  shoots  will  push  out  and 
form  a  partial  green  covering  again.  This  occurrence  is  so  common  in 
some  of  the  low  lying  districts  adjacent  to  the  Great  Salt  Lake,  where 
it  is  impossible  to  drain,  that  it  occasions  little  comment,  everyone 
understanding  the  conditions  that  produce  it. 

On  the  Central  Utah  Experiment  Station  an  orchard  was  planted 
just  below  an  irrigated  bench,  or  table  land,  and  the  seepage  water 
from  the  side  of  this  bench  rendered  the  upper  end  of  the  orchard  al- 
most impassable,  and  the  trees  gradually  died.  A  trench  was  dug  to 
intercept  this  alkaline  water,  after  which  the  ground  below  the  trench 
dried  up,  the  remaining  trees  recovered  and  the  orchard  was  appar- 
ently saved.  A  year  later  a  cave  occurred  in  the  trench  and  the 
water  began  to  rise  again.  Within  a  few  days  the  trees  in  this  area 
were  brown  and  scorched,  as  if  swept  by  a  fire.  The  trench  was  then 
cleaned  and  repaired,  the  water  soon  subsided  in  the  orchard  and  all 
the  trees  except  one  put  forth  a  new  crop  of  leaves.  No  arsenical 
spray  had  ever  been  applied  to  this  orchard  until  after  the  trees  died. 

Conditions  similar  to  this  exist  throughout  the  lower  and  heavier 
land  between  Fruita  and  Palisade,  where  not  only  the  fruit  trees  have 
died,  as  cited  by  Doctor  Headden,  but  a  part  of  the  farm  land  has 
been  ruined  by  the  alkali  rising.  Some  of  the  orchards  in  this  sec- 
tion were  badly  affected  before  they  were  sprayed  and  none  of  the 
farm  land  has  had  any  arsenicals  applied  at  any  time. 

Many  other  specific  instances  could  be  cited  of  orchards  that  have 
been  badly  affected,  or  even  entirely  ruined,  where  no  arsenical  spray- 
ing has  ever  been  done,  but  it  does  not  seem  necessary.  The  above 
facts  seem  to  the  writer  to  be  sufficient  to  warrant  the  conclusion  that 
it  is  impossible  to  identify  this  condition  with  any  effect  of  arsenical 
sprays. 

"Collar  Rot"  Killing  Trees 

The  second  condition  described  in  the  Colorado  Bulletin  is  com- 
monly recoomized  throughout  the  United  States  under  the  name  of 
''collar  rot,'*  and  apparently  confines  itself  largely  to  the  Ben  Davis 
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Apple^  eometimeB  attacking  the  QaBO  and  only  rarnly  any  other  aort. 
In  ihr^i*  or  four  j^liict^s  in  I'tiih  this  disoa*^  Hba  l>een  alarmingly 
abuudanl.  Mr,  Lars  Nording  of  Hynim,  Utah,  planted  Ben  Davia 
and  frohnathan  alternately  in  the  rows  in  ilie  orcharcK  Within  thrae 
years  the  Ben  Davis  began  to  die  of  *Vollar  rot''  and  eonttnued  to  die 
in  this  way^  until  now  they  are  nearly  gone,  while  none  of  the  originml 
Johnnthan,  nor  thojsc  planted  in  the  plaee  of  the  dead  lien  Uaris, 
have  b<*f*n  afTeeted.  Ko  spraying  was  done  in  this  orchard  until  nisarly 
half  of  the  Ben  Davis  treea  wen*  dead,  and  they  have  not  died  more 
rapidly  since  spraying  eoromenced. 

When  the  writer  begun  his  spraying  experiments  on  the  orehard 
of  Mr.  Smart  a  number  of  trees  were  found  dead  or  dying  of  'Vallar 
rot,"  although  the  oreluird  had  never  Im^'U  « prayed.     Thiw*  tre<*?i  were 
all  in  a  amall  section  of  the  orchard  and  in  thtM  ji(tH*tion  other  trees  ^ 
have  died  since  the  spraying  was  carried  on,  while  the  rest  of  the  , 
orchard  has  not  bwn  affected. 

At  Morgan,  which  is  situated  in  a  high  mountain  valley,  a  l&Ttpo^ 
number  of  Ben  Davis  were  planted  a  few  years  ago,  and  before  anyl 
of  thf.^se  orchards  lM*g»n  bearini^.  and  t here f on*  before  spraying  had 
commenced,  numerous  eomplainta  were  made  of  the  loas  to  their  trees 
through  thii*  diseai*e.  The  Central  Kxperiment  Station  orchard  con- 
tains about  two  acres  uf  Ben  Davis  trees  nnd  when  the  first  spraying 
WIS  applied  there  were  a  number  of  trees  dead  and  others  dying  of 
'Vollar  n*t.** 

The  writer  is  fairly  familiar  with  most  of  the  orchard  ragiona  of 
both  Colorado  and  tTtah  and  has  visited  many  of  the  aectiona  of  tlm 
Northwest  and  in  no  earn*  baa  be  obaerved  that  there  waa  any  more  }om 
from  these  cauae«  in  orchards  that  had  been  eared  for  and  sprayed  for 
years  than  in  nefrfected  and  unsprayed  oreharda,  which  should,  if 
Doctor  Headden's  eoneluaions  are  correct,  be  immune  from  thcM^ 
troublei!!. 

The  only  eanclnaton  that  it  aeems  iMmaible  to  draw  from  the  faeta 
eited  b,  thai  aivenicJil  poiaoning  cannot  be  the  primary  cause  of  either 
one  of  the  above  deaeribed  eonditjoos,  and  that  therefurr*  the  maui  eon- 
duaion  of  Colorado  Bulletin  No.  131  in  unwarraiite<i.  In  thia  buUetin 
a  thin!  eimdition  is  mentifmed,  as  ot*eurring  in  a  few  easett,  in  whidi 
the  aap  ooaces  from  tlie  tree^  and  forms  a  gummy  or  crystalline  maaik 
Thia  eODdition  the  writer  has  never  seen  and  ia  therefore  In  no  poaitioQ 
to  diactiaa. 

It  abould  be  borne  in  mind  in  Uiis  eonnet'tion  that  Doctor  Ileaddeil^ 
was  handicapped  in  hia  studies  by  the  fact  tliat  thi!  area  under  inveati- 
Blltoii  is  located  aereral  hundrei]  miles  from  his  Iaboratoi^\  wher^i 
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most  of  the  work  was  done,  and  that  his  work  in  the  field  was  there- 
fore limited  to  one  or  two  hasty  trips.  It  is  also  well  to  remember  that 
no  experiments  were  carried  on  on  fruit  trees,  the  only  attempt  to 
test  the  effect  of  arsenic  being  made  on  green-house  plants,  and  that 
the  only  trees  known  to  have  died  from  arsenical  poisoning  were  the 
two  that  were  killed  by  the  soluble  arsenite  of  soda,  which  we  know 
would  have  killed  them  immediately  if  it  had  been  sprayed  on  the  foli- 
age. 

Mr.  Carpenter,  a  former  resident  of  this  valley,  is  authority  for  the 
statement  that  the  waters  of  the  Grand  River  carry  a  considerable 
amount  of  soluble  arsenic,  received  from  the  washings  of  mines  and 
smelters  located  upon  its  head  waters,  and  that  at  the  present  time 
arsenic  can  be  found  in  all  the  soils  of  the  lower  end  of  the  valley. 
This  may  possibly  be  the  source  of  some  of  the  arsenic  found  by  Doc- 
tor Headden,  rather  than  from  the  insoluble  compounds  used  in  spray- 
ing. 

Where  the  Bulletin  is  Valuable 

This  bulletin,  if  rightly  interpreted,  contains  considerable  of  value 
to  the  fruit  grower.  This  interpretation,  however,  will  be  one  of  very 
guarded  warning  against  intemperate  and  excessive  as  well  as  needless 
use  of  arsenicals.  Thus  construed  it  will  only  serve  to  strengthen  the 
position  taken  by  those  who  are  urging  the  use  of  the  new  methods  in 
spraying,  worked  out  by  the  Utah  Experiment  Station  and  later  con- 
firmed by  other  workers.  For  in  these  experiments  it  has  been 
abundantly  proven  that  one  single  driving  spray,  if  applied  at  the 
right  time  and  in  the  right  way,  will  do  more  to  protect  an  orchard 
for  the  entire  season  than  half  a  dozen  sprayings  in  the  old  way. 

Doctor  Headden  shows  in  his  bulletin  that  even  a  small  amount  of 
ordinary  alkali,  or  even  of  common  salt  alone,  in  the  water  will  serve 
to  render  some  of  the  arsenic  of  a  spraying  solution  soluble,  which 
serves  to  explain  a  number  of  things  that  have  happened  in  Utah  in 
the  past.  In  one  case  an  orchardist  sprayed  his  entire  orchard  with 
Paris  green  and  practically  ruined  his  crop  by  burning,  while  his 
neighbors  used  the  same  brand  of  poison  without  serious  injury.  This 
particular  orchardist,  however,  undoubtedly  used  strongly  alkaline 
water  from  a  surface  well,  while  his  neighbors  took  their  water  from 
an  irrigation  ditch. 

In  another  case  an  orchardist  used  an  approved  brand  of  lead  ar- 
senate in  spraying  and  killed  everj'thing  that  he  touched  with  it.  It 
was  only  a  small  job  and  it  seems  probable  that  the  barrel  used  had 
formerly  contained  salt  or  brine. 

This  bulletin  will  also  serve  as  a  warning  to  those  contemplating 
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planting  trees  in  a  strongly  alkaline  soil,  even  where  the  ground  water 
is  not  ordinarily  close  enough  to  be  considered  dangerous,  for  if  the 
rising  alkali  is  capable  of  freeing  the  arsenic,  it  would  not  be  very 
long  before  the  soil  would  be  so  impregnated  that  it  would  not  only 
kill  the  trees  but  render  the  ground  unfit  for  any  other  crop. 

The  entire  matter  is  one  that  caUs  for  careful  and  exhaustive  in* 
vestigation  and  for  cautious  and  guarded  statements  of  any  kind  until 
the  results  of  these  investigations  are  known.  Hasty  and  ill-advised 
statements  with  reference  to  the  purity  of  arsenicals  have  already  done 
a  great  injury  to  the  fruit  industry  in  the  intermountain  region. 

Conclusions 

1.  That  the  conditions  described  by  Doctor  Ileadden  and  attributed 
to  the  effects  of  arsenical  spraying  occur  over  widely  distributed  areas 
and  have  killed  thousands  of  trees  on  which  no  arsenic  has  ever  been 
used,  and  that  therefore  arsenical  poisoning  cannot  be  the  primary 
cause  of  this  trouble.* 

2.  That  the  only  trees  positively  known  to  have  died  of  arsenical 
poisoning  were  the  two  to  which  a  soluble  arseuite  was  applied,  a  com- 
pound which  no  one  has  ever  used  for  spraying  purposes. 

3.  That  the  entire  subject  of  arsenical  p>oisoning  is  a  matter  for 
careful  and  exhaustive  investigation  and  that  any  statements  preced- 
ing that  investigation  should  be  of  the  most  guarded  nature. 

4.  That  there  is  a  possible  danger  in  the  use  of  even  slightly  alkaline 
waters  in  the  application  of  spraying  materials,  and  that  there  is  a 
probability  of  danger  from  excessive  spraying  on  strongly  alkaline 
soils. 

5.  That  those  who  are  using  the  driving  spray  or  (*ont«'niplate  using 
it  may  do  so  with  thi»  ansuranee  that  they  an*  usinur  the  most  effective 
and  at  the  same  time  the  least  (langen)\is  metluxl  possible, — if  there 
should  prove  to  be  danirer  in  arsenieal  sprayibir,— ami  that  the  best 
and  most  pHnluetive  nrelmrds  in  the  AVest  are  tin*  tuns  that  have  been 
the  longest  sprayed. 

The  followinir  pajnT  was  brieily  suniinarizeil  by  th*-  author: 
THE  ALFALFA  LEAF-WEKVIL 

For  \\u'  p;ist  six  vt-ars  \\\v  alfalfa  L'r«»uiriL'  ti-iriiMn  m  tin*  vioinity 
of  Salt   Lakf  (.'it v.   I'tali.  has  Ihn'u  sutY«rini:   from  th.    attaek  of  an 
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insect  that  is  constantly  increasing  in  numbers  and  continually  widen- 
ing its  zone  of  injury. 

Thorough  examination  of  the  surrounding  region,  especial  attention 
being  paid  to  native  food  plants,  disclosed  no  attack  upon  these  by  this 
insect  and  I  became  convinced  that  the  species  was  an  introduced  one! 
Mr.  E.  A.  Schwarz  recently  examined  specimens  I  brought  to  him  and 
determined  the  species  as  Phytonomus  murinus  Fab.,  a  European 
species  not  hitherto  reported  in  this  country.  A  single  specimen  had 
previously  been  determined  by  Mr.  Schwarz  as  P.  castor  Leconte.^ 
While  we  ^ave  not  had  the  opportunity  to  compare  the  specimens  with 
Leconte's  type,  his  description  so  closely  fits  the  European  specimens 
and  the  Utah  species  that  there  seems  to  be  no  doubt  but  that  we  here 
have  another  instance  of  a  species  described  from  a  wrongly  assigned 
locality,  Doctor  Leconte  giving  ** Canada''  as  the  habitat,  while  the 
probabilities  are  strong  that  his  specimen  was  of  European  origin.* 

In  Europe  this  species  has  long  been  known  as  a  serious  pest  to  al- 
falfa* and  its  advent  into  the  western  continent  is  of  considerable  im- 
portance, the  number  of  insects  already  attacking  the  alfalfa  being 
sufficient  to  make  the  question  more  than  interesting  to  both  the  farmer 
and  the  entomologist. 

The  earliest  definite  report  of  injury  in  Utah  that  I  have  been  able 
to  trace  is  one  that  occurred  in  the  spring  of  1904,  on  a  farm  on  the 
east  side  of  Salt  Lake  City.  Several  acres  of  alfalfa  in  one  field  were 
at  that  time  seriously  injured,  the  first  crop  being  one  half  lost  and 
the  second  crop  practically  destroyed.  While  this  was  evidently  the 
first  serious  loss,  it  should  be  considered  that  it  must  have  taken  sev- 
eral years  for  the  insect  to  multiply  in  sufficient  numbers  to  cause  such 
an  appreciable  injury  to  the  crop. 

Distribution 

The  zone  of  injured  fields  has  been  constantly  increasing,  until  at 
the  present  time  it  is  known  to  occur  from  the  hills  northeast  of  the 
city  to  some  distance  south  of  the  town  of  Sandy  and  eastward  to  the 
foothills.  The  western  edge  of  the  infestation  until  the  past  two  years 
seemed  to  be  the  railroad  lines  running  south  from  Salt  Lake  City.  It 
has  now  passed  this  barrier  and  spread  for  some  three  miles  west- 
ward along  one  line  and  a  mile  in  another  place.  This  makes  a  total 
area  of  almost  100  square  miles  of  territory',  in  which  there  is  prob- 
ably grown  about  2,500  acres  of  alfalfa.     The  extension  to  the  west 

U876:  Leconte;  Tlie  Rhynchophora  of  America,  North  of  Mexico  (Proc.  Am. 
Philos.  Soc.  XV,  Dei'.,  No.  9G,  p.  126). 

'1882:   Riley;   Report  1,  Entomologist.     U.  S.  D.  A.,  p.  172. 
•1848:  Heeger;   Isi-s,  p.  980. 
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side  of  the  railroad  opeDs  to  its  invasion  a  considerable  number  of 
very  fine  fields  and  will  give  the  weevil  an  opportunity  to  work  south- 
ward, onto  some  of  the  most  fertile  farming  land  in  the  state.  The  al- 
falfa raised  in  Salt  Lake  County  is  nearly  or  quite  all  used  in  the 
county,  so  that  one  serious  means  of  spreading  the  insect  is  almost 
obviated.  Where  animals  are  being  shipped  from  the  county,  for 
instance  at  the  time  of  such  events  as  the  State  Fair,  abundant  oppor- 
tunity may  be  given  for  the  insect  to  pass  to  some  other  uninfested 
district  or  even  out  of  the  state.  Many  of  the  fruit  orchards  are 
surrounded  on  one  or  more  sides  by  alfalfa  fields  and  the  migrating 
weevils  have  been  found  concealed  in  fruit  packages.  The  principal 
means  of  distribution  of  the  weevil  at  the  present  time  is  that  of  mi- 
gration by  the  adults  in  the  summer  and  fall. 

Life-History  and  Habits 

The  egg-laying  period  lasts  for  several  weeks,  due  apparently  to  the 
long  period  over  which  adults  are  emerging  from  hibernation.  The 
eggs  are  laid  on  the  plant,  and  most  of  thos<'  found  have  been  in  or 
near  the  growing  tips.  The  eggs  are  oval,  pale  yellow,  .2  mm.  long, 
darkening  to  a  greenish  yellow  before  hatching.  I  have  n*aHon  to  be- 
lieve that  some  of  the  weevils  lay  some  eggs  in  the  fall  near  the  ground 
on  the  stems. 

The  young  larva»  are  pale  gre4»n,  changing  after  their  first  meal  to 
a  green  slightly  paler  than  that  of  the  leaves  on  which  they  feed.  The 
color  is  so  deeei>tive  that  unless  larva»  are  numerous  it  often  takes  con- 
siderable searching  to  locate  them.  When  two  thirds  or  more  grown 
they  are  mon»  easily  seen.  Usually  while  fe<»ding  the  anal  end  is 
curhnl  aroun<l  a  part  of  the  leaf  or  bud  in  the  same  manner  as  in  some 
other  species  of  the  genus.  At  this  age  they  are  easily  disturbed  and 
often  fall  to  the  gnmnd  before  the  plant  has  be<»n  touched.  There 
are  at  least  four  distinct  stages  in  the  life  of  the  larva,  each  lasting 
from  eight  to  ten  days.  The  full-grown  lar\'a  is  4  to  6  mm.  long  and 
has  a  distinct  broad  white  dorsal  stripe. 

The  full-grown  lar\'a  dn)ps  to  the  ground  and  among  the  fallen 
leaves  or  at  the  base  of  the  stems  spins  an  open-work  laee  (*oeo<m  mneh 
finer  than  tho  ease  of  /*.  punvtatus.  After  several  ilays,  depending 
somewhat  on  the  weather,  a  irreenish  white  pupa  is  formed  and  in  from 
10  to  14  tlays  the  adult  weevil  appears.  After  two  or  three  days  it 
hardens,  turns  brown,  and  then  cuts  its  way  out  of  the  <MH'oon,  crawls 
up  a  Kt4*m  and  begins  feeding. 

The  Inrtlf  v«ri«*s  fn»m  4  mm.  lont;  in  the  malt*  to  f)  or  5.5  mm.  in  the 
feniah*.     When  fn*shly  emergi'd  tlu'V  are  bn»wn  with  a  distinct  darker 
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line  extendiug  eentrally  down  the  elytra.  Head  and  pnrnotJirn  are 
finely,  closely  pubescent  with  gray  hair,  thiit  on  the  htmd  sonietimeii 
extending  quite  to  the  tip  of  the  beak;  prothorax  slightly  longer  than 
wide,  naiTower  in  front  than  behind,  widest  in  the  middle,  ronnded  on 
the  sides  and  densely  finely  punctured.  There  are  two  longitudinal 
stripes  of  brown  hairs  or  rather  fine  scales,  separati^d  in  the  middle 
by  a  narrow  gray  line;  the  sides  of  the  prothorax  are  covered  with 
dense  gra,v  hairs;  elytra  Ji  wider  than  the  prothorax^  oval,  but  with 
sidea  nearly  parallel,  humeri  rounded,  the  striae  are  distinctly  punc- 
tured. The  elytra  have  rows  of  fine  gray  setie  alternating  with  hair- 
like scales  (each  scale  being  deeply  cleft  so  that  it  appears  as  two 
hairs) ;  there  are  some  fine  darker  hairs  present  in  such  a  manner  as 
to  present  small  spots  of  black,  Ant^nnie  with  first  funicle  joint  much 
longer  than  second ;  last  joint  of  funiculus  separated  from  club.  Legs 
dark  brown  with  numerous  gray  hairs  present  on  the  femora  and  tibiae^ 
tarsi  more  sparsely  pubescent ;  antennae  slightly  pubescent. 

After  a  short  time  many  of  the  specimens  lose  considerable  pub- 
escence and  appear  very  dark  or  even  quite  black,  almost  gi\"ing  the 
appearance  of  two  species  present  in  the  field.  The  males  are  slightly 
aarrower  than  the  females  in  proportion  to  their  size. 

All  stages  of  Ithe  larva,  the  cocoons  and  fully  developed  beetles, 
have  been  found  in  one  field  during  the  latter  part  of  June  and 
throughout  July.  LarvjE  not  half  grown  have  been  taken  on  Sep* 
tember  14.  These  probably  were  belati-d  larvje  that  had  failed  t^ 
develop  as  rapidly  as  the  others,  since  there  is  no  present  evidence  of 
there  being  more  than  one  brood  of  the  weevil. 

A  large  percentage  of  the  weevils  soon  begin  to  migrate^  moving  in 
almost  every  direction  from  the  fieUL  I  have  been  told  that  in  the 
late  fall,  on  very  warm  days,  they  have  been  seen  fl>^ng,  but  so  far 
I  have  been  unable  to  get  one  to  fly,  nor  have  I  seen  any  on  the  wing. 
They  are  strong  walkers,  untiring  and  steady,  I  have  found  them 
scattered  all  across  a  forty-acre  piece  of  imcultivated  land»  moving 
away  from  the  alfalfa  field  on  one  side  and  many  of  them  eventually 
reaching  nn  uninfested  field  on  the  opposite  side  of  the  ** forty/'  Oth- 
ers fall  into  the  irrigating  ditches  and  are  swept  onward,  and  at  times 
into  a  field,  where  they  may  secure  lodgment  on  lenves  or  the  stems  of 
the  plants.  Once  they  obtain  solid  footing  on  they  go  until  ihey  reach 
a  field  where  food  plants  are  present  or  until  night  drives  them  to  shel- 
ter. The  weevils  are  quite  susceptible  to  warmth.  Even  the  passing 
of  the  sun  behind  n  cloud  will  drive  them  to  shelter.  They  go  into 
hibernation  early  in  the  fall,  rarely  coming  out  and  feeding  until 
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spring  has  opened  up.  Almost  any  place,  from  a  haystack  to  dead 
leaves  alon^  an  irrigation  ditch,  will  attract  them. 

Many  live  over  winter  in  haystacks,  either  coming  directly  on  foot 
from  the  surrounding  infested  area  or  l)eing  carried  on  hayracks  dur- 
ing August.  Others  find  their  way  to  the  edges  of  the  field  and  crawl 
beneath  dead  leaves  or  grass  along  fence  rows  and  ditch-banks.  Still 
others,  esp<*cially  in  old  alfalfa  fields,  crawl  down  between  the  bases 
of  the  stems  of  the  larger  plants  and  remain  well  protected. 

In  June  I  have  seen  large  numl>ers  of  the  larvae  on  hay  racks  after 
unloading  at  the  stacks  or  bams.  While  the  larva  will  never  be 
freely  distributed  in  this  manner  there  are  always  some  that  are  so 
nearly  full  grown  that  they  will  pass  through  the  rest  of  their  changes 
in  the  protection  of  the  stack  or  in  some  sheltered  spot  near  where 
they  have  dropped  from  the  wagon. 

Coming  out  of  hibernation  early  in  the  spring,  they  feed  upon  the 
young  leaves  to  a  very  slight  extent.  Eggs  are  soon  laid  and  where 
the  infestation  is  at  all  heav>'  (that  is,  where  they  have  been  present 
at  least  one  year)  the  first  crop  will  be  nearly  ruined.  Cutting  this 
at  the  usual  time  shakes  the  larvip  to  the  ground  and  as  they  are  not 
nearly  full  grown,  they  crawl  back  to  the  plants,  and  the  result  is 
the  second  crop  has  no  opportunity  to  irrow,  everj-  bud  and  leaf  being 
cut  off  until  the  larva;  are  full  grown  and  pass  to  the  ground  to  pupate. 

Injuries 

The  weevils  f(HHl  on  the  stems,  rasping  off  a  small  amount  of  tissue, 
and  on  the  leaves  and  buds.  They  never  do  much  harm,  but  where 
plentiful  the  injury  can  be  readily  detected.  The  young  larvs  feed 
in  the  growing  tip,  on  and  between  the  young  opening  leaves,  buds  and 
even  flowers.  As  they  grow  older  they  work  their  way  on  the  larger 
and  older  leaves  and  often  completely  defoliate  th«»  plant.  Where 
young  larva?  are  compelled  to  feed  on  the  older  leaves  they  only  skele- 
tonize the  foliage.  This  often  gives  the  plant  the  appearance  of  hav- 
iuL'  been  frosted,  the  color,  however,  being  whiter  than  that  following 
frost  injun-. 

Remedies 

No  wry  satisfaetorj'  means  has  yet  be«»n  (l«»vised  for  handling  the 
in.s«'et.  It  ean  Ik*  checked  and  its  spreiid  .somewhat  limited  by  several 
ojMTatioim.  Different  conditions  and  soils  will  re<|nire  different  treat- 
ment. Poi.soiiiiijr  can  M»arcely  !>e  resorted  to  sin<'«'  it  means  an  entire 
lovK  of  thf  en>i)  and  wouKl  he  a  costly  iiu'iisure.  linrnint;  over  the 
lields  in  the  fall  hefon*  it  is  eold  «'nonL'h  to  lirivf  the  wefvils  to  hibema- 
ti(»n  kills  a  lar^e  nnniher.     My  seatterinL'  straw  over  fields  in  the  sprinp^ 
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as  soon  as  the  lan-ae  are  seen  and  then  burninj;  off  the  field  many  eggs 
and  young  larvae  will  be  destroyed  and  many  adults  crippled.  The  al- 
falfa quickly  recovers  from  the  burning  and  a  good  crop  is  assured. 
Seriously  infested  fields  may  bo  deeply  ploughed  in  late  May  or  early 
June,  in  this  manner  killing  practically  all  the  larva*  and  eggs  and 
turning  under  good  fertilizing  material.  While  this  is  one  of  the 
surest  methods  of  handling  the  insect,  it  will  be  hard  to  get  the  average 
farmer  to  consent  to  such  measure,  unless  it  is  an  old  piece  of  lucerne 
that  will  soon  have  to  be  broken  up.  Any  means  used  in  th "  field 
should  not  be  begun  until  all  the  weevils  are  out  from  hibernation. 

Clean  cultivation  around  the  edges  of  the  fields  and  on  the  ditch 
banks,  especially  burning  up  all  trash  after  the  weevils  have  gone 
into  hibernation,  will  aid  considerably  in  controlling  them.  Un- 
fortunately the  weevil  is  beginning  to  turn  its  att(»ntion  to  sweet  clover 
{Melilotus  alba)  and  to  yellow  clover  {Mclilotus  officinalis)  and  red 
clover  {Tri  folium  prate  use),  the  first  named  plant  being  very  com- 
mon along  roadsides  and  ditch  banks  in  some  localities. 

No  parasitic  insects  have  been  bred  from  any  stage  of  the  species. 
Horned  toads,  swifts,  and  th(»  conunon  garden  toad  all  feed  upon  the 
weevil  and  the  latter  also  eats  the  larvie.  Chickens  will  pick  up  the 
weevils  and  if  the  laivie  are  numerous  enough  will  also  feed  upon 
them,  but  do  not  seem  to  especially  relish  the  food.  A  field  mouse  was 
found  with  remains  of  a  weevil  and  it  is  probable  that  some  birds  will 
attack  them. 

Mr.  Schwarz:  Mr.  President,  f\\e  European  species  of  Phyto- 
fwmus  have  been  imported  into  this  country,  three  of  which,  includ- 
ing the  alfalfa  leaf  beetle,  are  of  economic  importance.  The  well- 
known  clover  leaf  beetle  (Phytonomus  piinctatus)  was  originally  in- 
troduced into  the  state  of  New  York.  A  second  species,  Phytonomus 
nigrirostris,  which  for  many  years  was  known  only  in  the  northeastern 
states,  has  suddenly  made  its  appearance  in  the  vicinity  of  Washing- 
ton, D.  C  and  threatens  to  become  as  injurious  to  clover  as  the  original 
clover  leaf  beetle.  Its  natural  history  is  now  being  worked  out  by 
Prof.  F.  ^r.  WVbster. 

Insects  belonging  to  the  eireum-polar  fauna  or  insects  that  have  been 
imported  from  Europe  into  our  northeastern  states  nev(»r  spread  south- 
ward, and  such  invasions  as  those  of  P.  piinctatus  and  P.  nigrirostris 
indicate  that  these  particular  species  were  imported  from  Europe  into 
regions  lying  south  of  the  transition  fauna. 

I  predict  that  the  alfalfa  leaf  weevil  will  spread  rapidly  to  the  al- 
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falfa  rcf^ions  of  the  West, and  that  it  is  likely  to  prove  enormously  de- 
structive to  this  important  crop. 

President  Forbes:  If  there  is  nothing  further  on  this  subject,  the 
next-on  our  program  will  be  by  ^Mr.  E.  P.  Taylor. 

AN  EXPERIMENT  IN  THE  CONTROL  OF  CURCULIO  ON 

PEACH 

Uy  E8TE8  r.  TavijOR.  Mountain  Grow.  Mo, 

The  ^n»ate8t  insect  problem  eonfrontinjr  the  peach  ^rrowi'rs  of  the 
Ozarks  is  the  prevention  of  injuries  from  the  curculio  iConotrachelus 
nenuphar  Ilbst.).  From  reports  this  is  also  the  paramount  (piestion 
with  peach  growers  throughout  the  whole  of  the  Mississippi  River 
Basin,  from  the  northern  limits  of  the  peach  on  into  the  great  peach- 
growing  district  of  the  south.  Xor  is  the  middle-west  and  south  alone 
the  territory  inv<»lved.  for  many  eastern  states  find  losses  from  this 
source  quite  as  heavj-.  flaking  no  exception  for  bnm-n-rot,  peach- 
scab  or  oth<*r  fungus  disease,  it  may,  in  Missouri,  excepting  perhaps 
in  those  sections  into  which  the  San  Jose  scale  has  been  iiitnKluced,  be 
easily  accorded  first  rank  among  all  spraying  problems  of  the  peach 
grower. 

This  conditi<m  makes  the  probh'in  today  oin»  of  th«»  trreat«*st  economic 
inten^st  t<x  peach  growers  and  its  s<*Iutioi)  in  a  pnictieal  way  for  the 
benefit  of  th<w«»  interested  in  peach  culture  is  one  (»f  the  most  pro- 
ductive fields  now  open  to  the  economic  entomologist. 

The  possibility  of  controlling  curculio  in  apple  orchards  by  means 
of  arsenical  sprays  cannot  now  be  doubted.  This  was  shown  to  be  pos- 
sible in  exi)eriments  conducted  nearly  twenty-five  y«»ar8  ago  in  Il- 
linois by  Doctor  Forb<*8,  the  pn^sent  chairman  of  this  Association, 
and  at  the  meeting  held  at  Philadelphia  in  1903  further  definite  ex- 
periments wen»  n'p(»rted,  showing  n»markably  suec*»s.sful  n»sults  in  this 
din»etion.  Although  apj)!**  irrowers  have  also  employ«'d  with  vary- 
ing sue^M'ss  other  iiieth<Kls  of  eontn)l.  thi»  pra<*tieal  results  to  l)e  de- 
rived fnnn  ars(*ni(*al  sjirays  has  irain(*d  much  favor  amont:  them  within 
the  |)ast  few  years  and  then*  eaii  In*  no  <|uestion  that  spraying  is  the 
most  important  single  o[>eration  whieh  eiin  be  rinployrd  to  reduce  its 
injuri«*s  upon  a(»(>Ies. 

Our  pi'iieli  irr«»wrrs  have,  upon  the  other  baiiil,  I'MtertiiiiHMJ  serious 
doubts  as  t«>  th*-  i»ossil>ility  of  destn»yini;  the  lu'etlrs  in  the  fx^aeh 
«»reh:inl  l»y  me;ms  4»f  arseiiienls.  Altliouirh  here  and  then*  tried, 
suinim-r  spray Iml'  of  peaeh  eaim«»t  be  saiii  t«»  be  aiiythiiiL:  lik«»  a  coni- 
m(»n  praetiee.     We  must  L'rant  at  tlie  outset  tliat   iinieh  of  the  hesi- 
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tancy  of  peach  growers  to  use  arsenieals  upon  peach  trees  has  been 
due  to  their  fear  of  doing  injury  to  the  foliage  or  fruit,  a  fear  which 
in  the  past,  with  the  use  of  Paris  green,  has  been  well  grounded. 
The  advent  of  arsenate  of  lead  as  an  insecticide,  with  its  increased  ad- 
hesiveness and  greater  safety  to  the  tree,  makes  the  practicability  of 
peach-spraying  for  this  pest  seem  more  promising. 

An  experiment  conducted  by  the  writer  this  season  has  given  ad- 
ditional and  convincing  evidence  that  injury  from  the  curculio  can  be 
largely  prevented  upon  peach  by  proper  spraying  with  a  dilute  solu- 
tion of  arsenate  of  lead,  and  this  at  a  cost  and  with  results  which  makes 
the  treatment  a  practical  operation  to  everj^  peach  grower  in  the  ter- 
ritory where  this  insect  occurs  as  a  pest.  Although  this  report  is  in- 
tended only  as  a  preliminary  one  upon  this  subject  and  is  not  presented 
as  a  final  recommendation  to  growers,  it  is  thought  that  a  brief  ac- 
count of  the  investigations  thus  far  conducted  and  of  some  of  the  facts 
gathered  would  be  timely  at  this  meeting.  The  results  thus  far  may 
be  also  of  interest  since  the  plan  is,  in  the  main,  similar  to  one  being 
carried  out  by  Professor  Quaintance  of  the  Bureau  of  Entomology. 

The  Spraying 

The  spraying  experiment  was  conducted  upon  a  block  of  1195  six- 
year-old  Elberta  trees  belonging  to  the  Olden  Fruit  Company  at 
Olden,  Missouri,  and  forming  a  portion  of  one  of  the  most  extensive 
fruit  plantings  in  the  Ozarks,  comprising  in  all  about  1,800  acres. 
The  spraying  was  done  with  a  gasoline  power  outfit.  The  spray  used 
was  Swift's  arsenate  of  lead,  costing  about  12  cents  per  pound,  and 
the  average  amount  required  for  a  very  thorough  application  was 
about  two  gallons  per  tree,  or  only  about  one  cent  per  tree  per  ap- 
plication for  insecticide  and  only  between  two  and  three  cents  per 
tree  per  spray  when  cost  of  application  was  also  included. 

Upon  all  of  the  principal  plats,  containing  from  32  to  249  trees,  2 
pounds  of  the  paste  lead  were  used  per  50  gallons,  with  the  addition 
of  4  pounds  of  quick  lime  for  the  purpose  of  neutralizing  any  free 
arsenic  which  might  happen  to  be  present.  To  determine  the  effect  of 
an  increased  amount  of  the  lead  arsenate  upon  the  tree,  a  number  of 
small  plats  were  given  varjing  amounts  of  arsenate  of  lead,  both  with 
and  without  the  addition  of  lime.  The  season  covered  by  the  spraying 
was  one  of  unusual  rainfall.  In  the  month  of  April  9.06  inches  and 
in  the  month  of  ^lay  10.24  inches  were  the  recorded  precipitation  at 
the  orchard,  while  the  month  of  June  gave  15  days  in  which  rain 
fell.  Not  only  were  those  conditions  unfavorable  for  the  best  results 
but  several  damaging  late  frosts  reduced  the  crop  to  a  ver>'  light 
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yield,  a  condition  naturally  expected  to  favor  heavy  infestation  by  the 
beetles  present. 

The  Results 

A  record  of  the  windfall  peaches  was  secured  by  collection  of  fallen 
fruit  under  trees  carefully  selected  at  the  beginninfar  of  the  experiment 
from  the  central  portions  of  each  plat,  so  as  to  minimize  the  compli- 
cations in  the  n^ults  otherwise  likely  to  follow  from  the  spreading  of 
the  beetles  from  one  block  to  another.  From  these  indicated  trees  the 
ripened  peaches  were  picked  on  July  31st. 

At  the  time  of  the  picking  of  the  fruit  86%  of  the  peaches  in  the 
unsprayed  block  had  fallen  to  the  ground.  94%  of  them  being  wormy, 
as  determined  by  cutting  open  each  peaeh-in  making  the  examinations. 
Of  the  few  remaining  p4*aehes  left  upon  the  unsprayed  trees  at  picking 
time  every  one  was  found  to  have  been  injured  by  curculio. 

In  one  plat  which  n»eeived  three  applications  of  lead  arsenate,  the 
first  at  the  time  the  petals  had  fallen,  the  si^eond  thirteen  days  later, 
when  the  ** shucks"  or  dried  calyces  were  shed  from  the  peaches,  and 
the  third  eleven  days  lati'r,  gave  87%  of  the  picked  peaches  free  from 
curculio  injury. 

Another  plat,  which  n»<»eived  only  two  applications  of  lead  arsenate, 
the  latter  two  as  given  in  the  plat  just  cited, — one  when  the  ''shucks'* 
wen»  shed  and  another  elevi»n  days  later,— gave  89%  of  the  picked 
peach«*s  fret»  fnmi  curculio  injurj*. 

In  still  anotluT  plat,  whieh  n»ceiv<Hl  thn*c  sprayings  of  ars«>nate  of 
lead,  one  when  th«'  •'shueks"  shed  fn»in  the  peach<»s,  anothiT  thirteen 
days  lat«»r.  and  a  third  eleven  days  after  the  second.  yii»lded  94%  of 
the  praeht's  fn»«»  fnmi  eun'ulio,  and  the  l)«»st  results  of  all. 

It  will  1h*  seen  that  a  most  n^markable  improvenu  iit  was  stHMintl  by 
the  sprayinir  in  the  pn'vention  of  damage  by  eun*ulio:  a  much  greater 
diflPenMiee  than  I  luul  exported  or  i-ven  hoped  for  at  th«»  beginning  «»f 
th(*  experiment. 

A  siH'ontlnr>'  )N*nefit*ial  etTeet  was  seeuriMl  in  the  contn>l  o{  brown- 
rf»t  and  peaeh  si-al).  In  the  unsprayed  blo<»k  Til. 3%  of  the  piek«Hl 
IN'iiebes  enuiited  sIiowimI  brown  n»t  in  feet  ion  Hn«l  in  pnietieally  ever>" 
caM'  tb(*  iiifeetion  KurnMiiided  a  punetiin*  made  l>y  a  eunMilio.  In  the 
plats  when*  enn-ulin  was  eoiitn»lled  most  siK'eissfully  brown-rot  caused 
pnietieiilly  nn  daina^e.  In  <me  e«.s«»  wh«*n*  th«*  enreulio  injur>'  was  re- 
dnerd  to  ]:\:\'',  the  !in»wn.rot  was  rr<1uei'4|  to  3..s'J.  h\u\  in  another 
plat  wliffe  eiiri'ulio  wtis  ndiirrd  to  lir;  l»n»\Mi-rot  wjis  n'duetHl  to 
2  3^^. 

It   is  almost  (M-rtaiii  tliat   tli«-  ailult  i-iirfiilios  i-nnvi-v   the  spores  of 
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brown-rot  upon  their  feet  or  bodies  by  crawling  first  over  brown-rot 
** mummies''  or  infected  spots  and  then  to  non-infected  peaches,  where 
they  may  establish  newly-infected  areas  by  making  new  punctures  or 
passing  over  old  ones.  This  relation  of  the  curculio  to  brown-rot  in- 
fection, many  times  noted  by  entomologists,  is  worthy  of  further  care- 
ful observations. 

Arsenate  of  lead  undoubtedly  also  possesses  some  fungicidal  prop- 
erties. Upon  apples  it  has  shown  such  action  and  in  this  experiment 
upon  peaches  a  decided  decrease  in  the  amount  of  peach  scab  was  noted 
in  the  sprayed  portions  over  those  left  untreated. 

An  additional  gain  in  improved  color  of  fruit  was  also  secured, 
which  alone  was  enough  to  almost  repay  the  cost  of  spraying.  The 
peaches  from  the  sprayed  blocks  where  the  best  results  had  been  se- 
cured in  controlling  curculio  were  of  a  beautiful  bright  red  color, 
some  very  dark  in  fact,  making  them  extremely  attractive  and  adding 
greatly  to  their  market  value.  That  this  color  was  the  effect  of  the 
lead  arsenate  w^as  plain,  due  in  part  perhaps  to  greater  exposure  of  the 
peaches  to  the  sun  by  a  diminution  of  the  foliage  on.  some  trees  by 
spray  burning,  but  chiefly  due  to  direct  chemical  or  physiological  ac- 
tion of  the  arsenate  of  lead  upon  the  tissue  of  the  peach. 

In  some  plats  treated  the  action  of  the  spray  was  severe  enough  to 
cause  burning  of  foliage  and  fruit  and  to  cause  uneasiness  as  to  the 
outcome.  A  spray  of  lime  water  was  given  at  one  time  to  some  plats 
to  arrest  this  burning  action.  In  some  plats,  where  the  very  best  re- 
sults were  secured  in  controlling  the  insect,  some  peaches  showed  un- 
mistakable indications  of  burning  upon  the  foliage,  peaches  and  small 
twigs,  though  from  recent  observations  upon  these  trees  this  injury 
does  not  appear  to  have  been  serioiLs  enough  to  the  twigs  to  materially 
affect  the  prospect  for  fruit  upon  the  trees  the  coming  year. 

We  may  sum  up  the  results  of  this  preliniinarj'  experiment  as  show- 
ing the  complete  possibility  of  the  prevention  of  the  majority  of  cur- 
culio injuries  by  arsenate  of  lead  sprays  but  leaving  some  questions  of 
safety  to  the  tree  from  the  spray  still  unsettled.  Some  important 
points  hearing  upon  this  were,  however,  brought  out  by  the  experiment, 
which  will  be  valuable  in  the  investigation  continued  upon  the  subject 
next  year.  Some  of  the  points  thought  to  be  established  and  worthy  of 
mention  are: 

1.  The  increase  of  lead  arsenate  in  the  spray  formula  increases 
the  danger  of  injury. 

2.  The  addition  of  lime  to  lead  arsenate  for  peach  spraying  reduces 
the  danger  of  injury. 

3.  The  use  of  load  arsenate  as  dilute  as  2  pounds  per  50  gallons  with 


168  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [Vol.  S 

the  addition  of  4  pounds  of  lime  is  not  always  safe  for  peach  spraying. 

4.  Early  applications  of  lead  arsenate  upon  peach  are  less  likely  to 
cause  injuiy  than  those  of  the  same  formula  applied  later. 

5.  Lead  arsenate  used  upon  peach  should  be  practically  free  from 
uncombined  water  soluble  arsenic  and  should  contain  a  maximum 
amount  of  arsenious  oxide. 

Spraying  Suggestions 

The  following  is  a  scheme  proposed  for  peach  spraying  for  the 
spring  of  1909 : 

First  Spray. — Immediately  following  the  time  the  '* husks''  have 
dropped  from  the  small  peaches,  which  will  be  when  Elbertas  usuaUy 
measure  from  yi  to  Uj  inch  in  diameter.  I'se  one  pound  of  guaran- 
teed arsenate  of  lead,  2  pounds  quick  lime  to  each  50  ^Uons  of  water, 
applying  the  spray  as  a  rather  fine  mist  spray,  using  no  more  material 
than  necessary  to  thoroughly  coat  the  surface  of  every  peach  upon 
the  tree.  The  pubescence  over  the  peach  will  hold  the  spray  and  upon 
drying  will  leave  the  poison  evenly  distributed.  This  spray  will  be  at 
about  the  time  the  first  food  punctures  are  beinjr  made. 

Second  Spray. — About  ten  days  or  two  weeks  following  the  first 
application  repeat  the  spray,  using  the  same  formula  applied  as  a 
mist  and  wjth  the  same  thoroughness  as  before.  This  spraying  will  be 
done  when  numerous  punctures,  both  food  and  egg,  are  being  made. 

Third  Spray. — About  ten  days  following  the  second  give  a  third  ap- 
plication in  the  same  manner  as  before.  At  this  time  Ell>erta8  will 
ordinarily  measure  1  to  1  >3  inches  in  diameter. 

These  times  for  applicaticm  being  based  upon  development  of  the 
peach  and  with  no  reference  to  specific  calendar  dates  should  be  ap- 
plicable as  guides  for  th<»  pn)|>er  timing  of  sprays  for  iH>ach  growers 
living  in  any  section. 

The  tn^atments,  it  will  lw»  Mnm,  are  suggested  at  a  time  early  in  the 
development  of  the  peach,  at  the  time  when  the  first  and  when  the 
majority  of  the  food  punctures  are  b4*inj;  made.  The  experiments  this 
year  did  not  imlicate  that  arsenical  sprays  applied  to  peaches  previous 
to  the  droppintr  of  the  dried  ealyci's  iravt*  n»snlts  of  sufficient  value  to 
justify  them.  On  the  other  hand,  the  <l(H<truetion  of  the  hil>emating 
l>eetles  early  prevented  t'ftf^  deposition  and  iiitereepted  the  develop- 
ment of  tlu*  L'eneration  emerging  later.  Of  the  thnM*  sprays  recom- 
mended, tin*  first  i\iu\  stvond  are  thf  most  important.  IVach  trees 
apiieiir  to  Im-  more  s\i.se«*i)ti!)le  to  injury  wh^n  spniy«Ml  Ijiter  than  early. 
Th«*  timt-  whtii  thf  most  a<lult  l)eetl«»s  nuiv  Im*  destroMMl.  fnrtiinatelv  for 
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the  fruit  grower,  coincides  with  the  tinie  when  less  injury  is  apt  to  be 
done  to  the  trees  by  the  spray. 

This  scheme  of  suggested  treatment,  it  will  be  seen,  reduces  the 
amount  of  arsenate  of  lead  from  the  formula  used  in  the  experiment. 
It  seems  probable,  at  least,  that  this  amount  of  arsenical  will  bring 
about  successful  results.  Orchardists  in  some  sections  are  using  only 
this  amount  of  poison  in  their  formulas  against  codling  moth. 

None  but  the  best  grades  of  lead  arsenate  should  be  used  and  every 
package  purchased  should  be  required  to  bear  a  certificate  of  analysis, 
showing  quality  at  least  up  to  the  standard  established  by  the  national 
insecticide  bill  favored  by  this  body  for  enactment  before  the  coming 
session  of  Congress. 


Mr.  Slingerland  :  What  is  your  theory  in  regard  to  the  way  the 
poison  kills?     Does  it  kill  the  beetles,  or  don't  they  like  the  spray T 

Mr.  Tayi.or  :  My  belief  has  always  been  that  it  kills  the  beetles,  as 
it  is  not  supposed  that  arsenate  of  lead  is  a  very  strong  repellent. 

Mr.  Quaintance  :  The  Bureau  of  Entomology  has  been  interested 
in  this  subject  for  several  years,  and  I  am  glad  to  hear  Mr.  Taylor's 
paper.  It  confirms  results  we  got  three  or  four  years  ago,  especially 
as  to  the  high  percentage  of  peaches  which  may  be  protected  from  the 
curculio  attack.  As  to  the  use  of  arsenate  of  lead  on  peach  trees, 
especially  as  to  recommending  its  use  to  peach  growers  in  the  southern 
states,  I  should  think  it  would  be  unwise  without  explanations.  The 
effects  of  the  lead  on  peach  varies  from  year  to  year,  and  I  think  I  have 
never  seen  the  same  results  twice.  Some  years  there  is  but  little  if  any 
harm,  and  the  next  year  the  foliage  is  badly  injured  and  much  of  the 
fruit  may  fall.  Tests  of  home-made  arsenate  of  lead  show  but  very  lit- 
tle difference.  This  question  of  injury  has  been  under  investigation 
by  the  Bureaus  of  Chemistry  and  Entomology,  and  it  turns  out  that 
arsenate  of  lead,  after  being  applied  to  the  trees,  undergoes  decompo- 
sition, and  the  presence  of  lime  or  its  absence,  while  entering  materially 
into  the  question,  does  not  prevent  burning.  I  want  to  urge  that  the 
recommendation  as  to  the  use  of  arsenicals  on*  peach  in  the  southern 
states  be  done  with  caution  and  that  the  grower  know  the  risk  he  is  tak- 
ing?. 

A  Member:     What  time  do  you  spray,  Mr.  Quaintance? 

Mr.  Qtaintance:  Just  about  as  ^Mr.  Taylor  said,  beginning  as  soon 
as  the  petals  are  down. 

Mr.  Ta^xor:  I  would  like  to  ask  Mr.  Quaintance  if  he  has  seen  se- 
vere injur}'  from  the  best  grades  of  arsenate  of  lead  where  only  a 
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pound  of  lead  was  UHod.  with  two  pounds  of  lime  added  per  50  gal- 
Ir/nat 

Mr.  Quaintanck  :    Yt»s. 

Mr.  Skinner:  I  have  been  much  interested  in  this  paper,  and  I 
think  Professor  Slin^erland^s  question  is  very  important,  as  to  whether 
the  arsenate  of  lead  is  repellent,  or  whether  it  acts  as  a  stomach  poiiton. 
If  it  is  a  repellent  it  seems  to  me  that  it  would  be  possible  to  use  some 
other  material  that  would  have  the  same  effect  without  any  injury  to 
the  folia^re.  It  has  seemed  to  me  that  one  of  the  ^rreat  troubles  about 
economic  entomology  is  that  too  much  reliance  is  placed  on  arsenicals. 
— perhaps  I  should  not  say  ** reliance."  From  the  standpoint  of 
economic  entomolo^  there  are  so  many  other  chemicals  that  can  be 
used.  This  Association  has  demonstrateil  that  the  men  working  on 
these  lines  are  larircly  investi^tors,  and  at  least  have  some  time  to 
devote  to  investigation,  and  these  investigations  of  problems  are  the 
ones  that  to  me,  personally,  are  extremely  intentiting.  It  seems  to  me 
that  that  particular  iKiint  is  one  of  ver>-  great  interest,  whether  them* 
insects  are  deterred  from  the  fact  that  the  material  that  they  eat  is  a 
stomach  poison  or  whether  it  repels  them  in  some  other  way,  and  I  am 
quite  impresK(Ml  with  this  idea  of  the  subject,  and  I  sincerely  hope  that 
the  men  who  have  the  op|>ortuuity  of  studying  these  matters  will  take 
up  that  iM)int  and  n^port  on  it. 

Mr.  Hinds  :  I  would  like  to  ask  in  n^^ard  to  the  fe<Hlin^  of  the 
plum  eureulio  aftt»r  the  en»p  of  fruit  has  Imi'ii  gathered.  Is  it  prac- 
tical to  apply  arsi*niea]  poisons  after  the  crop  has  iMM'n  reniov<*d  and 
when  the  foliage  is  stnm^er  than  earlier  in  the  season? 

Mr.  Tavi^ir:  Mr.  President,  I  niadf  wune  jarring  nM»onls  this 
sumnifT  and  found  that  then*  were  very  few  !)eeth*s  on  the  trees  at  that 
time.  This  is  not  c<melusive  evidence  that  some  feiMliiiL'  nii^^ht  not 
take  place,  althouch  the  number  of  iMvtles  s<H»un*d  was  very  small. 

Mr.  SniWAKZ:  Mr.  Prcsidi'iit,  it  is  poKsible  th;it  tlnTe  are  two 
sp^^eii's  of  (*ntintrarfnfns  that  attaek  peaehes.  .Many  y«ars  ml'o.  while 
visit inir  Prof.  11.  A.  Moriran  at  Hat(»ii  Knipje.  L<»iiisiaiin.  he  .showed 
nie  sp4*eini«*ns  of  Comitnuhifiis  aiifujhffttit  us  wliieh  hiid  l»e«'ii  l»n*d  fnuu 
peaehes.  It  wonhl  !»e  worth  while  («►  try  to  asrrrtaiii  the  hn*«*«ling 
haliits  of  ('.  amiffhipfit  IIS,  as  it  is  onr  nf  th iniinni  w«m  vils  in  east- 
ern I'liitf-d  Stati's.  I  tlo  not  tliink  tlial  Pri»f«^Niir  Mmklmh  lias  ever 
puhlishi*il  this  intiTestJTitf  ol»si'rvati«»n. 

pKK'-ihi  NT  Kmiuj^;     Till-  n«'\t  |ia|Hr  \\\\\  Im   i»\   Mr   Ihii.ls. 
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CARBON  DI-SULFID  FUMIGATION  FOR  GRAIN  INFEST- 
ING INSECTS 

By  W.  E.  Hinds,  Auburn,  Ala. 

It  is  now  fifty  years  since  Doyere  discovered  that  the  vapor  of 
Carbon  di-sulfid  was  an  effective  agent  in  destroying  grain-infesting 
insects.  In  1876  two  other  French  investigators,  working  particularly 
with  the  grape  Phylloxera  and  a  few  other  species  of  insects,  an- 
nounced that  **one  part  of  Carbon  di-sulfid  vapor  in  ninety  parts  of 
air  killed  all  insects  in  a  few  seconds,  while  one  part  of  the  gas  in  254 
parts  of  air  was  fatal  in  75  minutes/' 

An  examination  of  the  literature  of  the  United  States  Bureau  of 
Entomology-  and  the  state  experiment  stations  discloses  no  extended 
experimental  work  in  this  country.  This  strongly  suggests  that  the 
recommendation  which  has  been  most  commonly  made,  i.  e.,  for  the 
use  of  *'one  pound  of  the  liquid  Carbon  di-sulfid  for  each  one  thousand 
cubic  feet  of  fumigated  space  during  a  period  of  twenty-four  hours," 
has  been  based  upon  the  report  of  the  two  Frenchmen,  Cornu  and 
^louillefert,  and  that  their  conclusions  have  been  accepted  with  little 
question  and  little  subsequent  confirmation.  The  possible  injurious 
effect  of  the  gas  upon  the  germination  of  seeds  seems  to  have  attracted 
more  attention  from  station  workers  in  the  United  States  than  has 
the  question  of  killing  insect  stages.  The  most  extended  experiments 
of  which  we  have  found  record  in  this  country'  were  conducted  by  Os- 
born  and  Mally  in  Iowa.  Webster  in  Ohio,  and  Pettit  in  Michigan.  It 
is  quite  possible  that  other  reports  of  importance  may  l)e  found  in 
papers  which  we  have  not  yet  been  able  to  examine. 

In  most  of  the  records  which  we  have  seen  it  is  stated  that  the  gas 
was  used  at  a  ''saturated  atmosphere,^'  but  no  consideration  seems  to 
have  been  jriveii  to  the  effect  of  temperature  upon  the  actual  amount 
of  Carbon  di-sulfid  contained  in  a  ** saturated  atmosphere."  Accord- 
ing to  data  furnished  by  the  ITnited  States  Bureau  of  Chemistry  sev- 
eral years  ago,  the  amount  of  Carbon  di-sulfid  in  a  saturated  at- 
mosphere varies  with  the  temperature  as  follows :  At  50  degrees  F., 
53.5  lbs.  of  CS^  :  at  50  degrees,  64.6  lbs.;  at  68  degrees,  77.6  lbs.;  at 
77  degrees,  92.4  lbs.,  and  at  86  degrees,  109.3  lbs.  Thus  at  S6  degrees 
slightly  more  than  twice  as  nnich  of  the  gas  is  required  to  saturate  the 
air  as  is  needed  at  50  degrees.  Obviously  the  air  temperature  at  the 
time  of  treatment  makes  a  most  essential  difference  in  the  effective 
strength  of  the  gas  and  should  be  taken  into  account  in  all  careful  ex- 
perimental work,  although  it  seems  to  have  been  disregarded  heretofore 
in  the  treatment  of  both  seeds  and  insects.     At  a  temp<Tature  of  72  de- 


168  JOURNAL  OF  ECONOMIC  BNTOMOLOOT  [VoL  t 

grees  the  dosage  usually  recommended  will  produce  but  about  1.2  per 
cent  of  a  saturated  atmosphere,  while  at  50  degrees  it  will  prodaoe 
about  2  per  cent  of  a  saturated  atmosphere. 

Another  consideration  involved  in  interpreting  the  results  as  given 
by  various  writers  for  the  treatment  of  insects  is  the  possible  tem- 
porary' asphyxiating  effect  of  the  gas.  which  does  not  produce  ultimate 
death.  In  all  of  the  records  w*here  we  have  found  mention  of  the  time 
of  making  examination  to  determine  the  effect  of  the  treatment,  it 
seems  that  the  examination  has  been  made  immediately  at  the  dose  of 
the  treatment.  In  the  absence  of  statements  to  the  contrary,  it  seems 
reasonable  to  assume  that  this  was  prc»bal>ly  the  case  in  nearly,  if  not 
quite  all,  of  the  experiments.  Our  own  (>lmer\'ations  have  led  us  to  be- 
lieve that  such  immediate  examinations  are  ver>'  liable  to  lead  to  incor- 
rect conclusions.  We  have  made  it  a  practi*'^'  to  pn»s<*rve  the  appar- 
ently dead  specimens  in  each  lot  as  well  as  the  living  for  continued  ob- 
servation following  the  exi>erinient.  The  first  «»fffct  of  the  gas  is  to 
stupify  the  insects  and  this  occurs  some  time  before  actual  death  takes 
place.  Thus  it  is  i|uite  {xissible  that  in  a  case  wh(*n.*  all  of  the  in- 
se<'ts  appear  to  be  dead  on  an  immediate  examination,  a  large  percent- 
age of  them  will  recover  upon  exposure  to  the  air  or  under  the  gradual 
dissipation  of  the  gas.  It  may  require  from  one  to  two  days  for  them 
to  resume  n<innal  activities.  Some  of  those  which  thus  In^come  active 
may  indeed  Im*  so  seriously  affected  that  they  cannot  rein>ver  the  ability 
to  feetl  and  so  ultimately  die  as  a  direct  result  of  the  treatment.  The 
standard  which  wv  have  therefore  adopti^I  for  our  own  work  is  to 
count  as  •* living"  only  those  insfH'ts  which  subsefjuently  r«»sume  their 
nonnal  a<*tivitit*s,  either  in  feeding  and  in  n*pnHlu<»tion.  or  in  develop- 
ment and  transformation.  If  they  do  not  thus  rt»<M»ver  it  is  evident 
that  the  treatment  is  ultimately  and  practically  effeetive. 

It  is  not  our  puri>oM»  in  this  paper  to  n*view  the  work  of  other  en- 
tomolotrists  with  (*arlM>ii  di-sultiil.  or  to  <|U(*stion  s|HH*iti<*Hlly  the  n*port 
of  any  ex|M*riiiiental  results.  Nor  shall  we  attempt  to  eonipan*  the  rec- 
ords of  our  own  exjierinients  with  thosi-  of  any  other  workers.  We 
have  eall»il  attt-ntion  to  the  appan*ntly  forrivrn  oriirin  of  our  most  com- 
monly aeeept«Ml  reeoiiini«*iHlatioiis  for  its  us»»  aii<l  to  a  few  of  the  many 
chemieal.  physieal  an«1  eiitoniolouinil  eonsidemtions  \\hii*li  s«*«*ni  to  have 
an  inifMirtant  In^arinL'  u|M»n  the  interpn-tatioii  i»t  pn*viously  accepted 
nNuIts.  iiien'ly  to  show  that  fnun  oiir  point  of  vit-w  the  »-iitire  subject 
of  the  11S4'  of  (*arlH»n  di  snifid  as  an  i-nti>in«>loL'ieal  fnnnL'ant  is  still  an 
op«ii  i|uestioii.  so  I'ar  as  tlu*  siMiiititii*  point>  invt»l\i«l  in  its  um*  an*  con-  . 
r«*rn»-<l.  and  that  tins  tlitnt'on-  i-onsntut«s  an  important  ti«ld.  desen'ing 
th»'  most  ean-ful  and  thori»n»r!i  inviMiL'ation  |missjI»1i-. 
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The  work  which  we  have  yet  done  in  this  field  at  Auburn*  Alnbama, 
is  hut  a  begiuninpr  iti  line  with  fln  invcsti'^Htion  whieh  promises  to  re- 
quire several  years  for  its  eompletion.  The  general  plan  and  purposes 
of  the  investifTatJon  have  been  outlined  in  a  preeedinjr  paper  In  this 
work  I  am  beinsr  assisted  by  Jlr.  AV,  F.  Turner,  to  whom  is  due  mueh 
of  the  eredit  for  the  exeeution  of  the  work.  Thus  far  our  work  has 
dealt  only  with  eorn  and  eow-peas  and  some  of  the  insect^s  infesting 
them.  We  consider  the  results  rh  only  tentative,  but  stil!  as  of  siif- 
ficient  snggestiveness  to  be  worthy  of  your  consideration.  The  princi- 
pal points  investigated  thus  far  are  the  effects  of  the  gas  upon  the 
^termination  of  treated  eoni  and  upon  the  life  of  adults  and  immature 
stages  of  Cnlandva  or^jzQy  SHvanus  suriffamt  hsia  and  ftrurhuM  (hin- 

The  investijcrations  of  llieks  and  Dabney,  as  reported  in  Circular  11, 
Fnited  States  Department  of  Agriculture,  Division  of  Botany,  indi- 
cated that  field  eoni  is  one  of  the  seeds  most  susceptible  to  injury  by 
gas  treatment.  In  their  experiments  the  germination  of  corn  treated 
for  forty-ei^ht  hours  with  a  saturated  atmosphere  of  gas  was  i*educed 
forty  per  eentt  or  from  94  per  cent  in  the  eher-k  to  54  per  cent  in  the 
treated  lot.  A  twenty-four  hour  treatment*  however »  remilted  in  no 
injury. 

In  our  tests  of  the  eflFeet  of  the  gas  upon  the  gennination  of  seed  corn 
we  have  used  two  varietiej?.  Number  one  is  known  as  *  ^  Henry  Grady*' 
and  is-  a  white*  dent  com,  which  is  much  subject  to  weevil  attack. 
Number  two  is  known  as  *' Station  Yellow*'  and  is  a  yellow  flint  com, 
which  has  been  selected  for  several  years  to  secure  greater  resistance  to 
weevil  attack.  Each  of  the  twenty-five  lots  testeil  included  one  him- 
dred  seeds  and  the  seeds  were  taken  from  several  ears  so  as  to  make 
the  lots  as  nearly  unifomi  as  possible.  One  lot  in  every  five  was  used 
as  a  check.  The  weight  of  f^ach  lot  was  det<*rmin»*d  before  treatment 
and  immediately  after  being  removed  from  the  eras,  Thr  stnnigth  of 
gas  used  wm  a  ''saturateil  atmosphere'*  at  the  room  temperature, 
which  was  alnuit  6S  degrees.  The  teujperature  is  continuously  re- 
corded by  a  thermograph.  The  aetunl  stn*ngth  of  gas  used  was  nbout 
seventy*tive  pounds  of  CS^.  per  l.OOfI  vuWw  ft^et. 

In  two  lots  the  seeds  were  soaked  in  water  for  one  hour  before  being 
placed  in  the  tras.  In  this  time  the  seeds  gained  1 1.2  per  cent  on  their 
original  weight.  It  is  sufKcient  tc»  say  that  all  seeds  were  killed  in 
ihease  two  lots  in  treatments  of  forty  and  seventy^wo  hours.  Other 
tests  have  ahowTi  that  corn  will  absorb  in  a  two  minutes  submersion 
in  water  as  much  moisture  as  it  will  subsequently  lose  in  two  days  in 


164  JOUBNAL  or  BCONOmC  BNTOMOLOOT  [YoL  1 

air  under  an  atmoaphoric  humidity  of  about  65  to  70  per  cent  of  sat- 
uration. 

In  a  comparison  of  lots  of  seed  treated  alike  before  and  durinir  the 
fniH  exposure,  but  in  which  one  series  was  placed  in  water  for  soaking 
preparatory'  to  fi^rmination  immediately  after  bein^  removed  from  the 
fiBH  and  weighed,  while  a  parallel  series  was  allowed  to  air  for  twenty* 
four  hours  before  they  were  germinated,  there  appeared  to  l)e  a  greater 
injuiy  among  the  seeds  which  were  not  allowed  to  evaporate  their  ab- 
sorbed gas  before  being  soake<l  in  water.  Tn  the  check  lots  the  aver- 
ag«'  percentage  of  germination  was  91 :  in  the  treated  seed  which  was 
aired  it  was  73,  while  in  that  not  allowed  to  air  it  was  but  63  per  cent. 
In  both  series  the  seed  treated  from  four  to  six  days  germinated  prac- 
tically as  well  as  did  that  treated  from  tme  to  three  days.  The  in- 
creased length  of  treatment  did  not  result  in  a  proportionate  injur>'  to 
th(*  germinative  power  of  the  seeds.  In  no  caw*  was  the  injury  as  great 
as  that  reported  by  Ilicka  an<l  Dabney  for  a  forty-eight  hour  treat- 
ment. It  is  evident  that  the  propurtion  of  water  in  the  seetl  at  th"  time 
of  treatment  has  much  to  do  with  the  iMmsibility  of  gas  injury.  We 
have  not  concluded  our  iiivestigati<mK  along  this  lin<\ 

The  siH'ond  part  of  our  work  is  concerned  with  the  eff<N*ts  of  the  gas 
upon  inK(*<'tK  either  as  adults  outside  of  the  seed  or  lis  iinmatun*  stages 
within  th(*  k<*im1h.  In  this  work  a  saturated  atnitrnphen*  was  usinI  in 
lM*ll-jars.  as  with  the  germination  experiments.  The  minimum  time 
for  each  serii^s  of  experiments  was  taken  as  the  time  at  which  all  in- 
dividuals in  a  lot  appeared  to  have  sue<*umlNMl  to  the  efTivts  of  the  gas 
and  n'mainvd  «|ui«*t.  From  this  time  on  each  lot  was  given  nii  adde<] 
exi>osure  of  fiv«»  minutes.  After  the  treatment  the  ins<*ets  wen*  left  un- 
disturbed to  iiir  for  about  eighteen  hours  and  were  then  ean* fully  ex- 
amineil.  All  KiHH*inienK.  whether  apparently  dead  or  i*vidently  alive* 
wen»  f>re«»rved  for  further  eontinued  ol)siTvati«)n  and  in  numerous 
easis  it  was  thus  found  that  insi-ets  nn'overiMl  aetivity  after  from  one 
to  two  days,  durinu  whieh  they  liad  showed  no  sijrn  of  lifr. 

In  the  experiiiieTits  with  nilnlts  of  linn  hits  thitn  hhis  inori-  than  fifty 
|»«*r  cent  was  kill«*<l  in  twenty  minut(*s  in  the  y^ais  niid  iiUmi  ninety  per 
e«*iit  in  thirty-tw«»  niiinitt*s.  Anitint:  over  two  liundnMl  iidults  tn*atiHl 
for  forty-five  minutes  only  two  fver  moved  nUrr  iM-inir  reiiu»ved  fnmi 
th»*  LHis.  HTid  thesr  did  m»t  iN^envi-r  sutlieii  ntly  to  feed.  With  the  ini- 
matun*  statres.  under  similar  i-ontliti'ms  ''f  trejitnuMit.  prnetieally  all 
stiiires  wrn*  killril  in  a  tiiirty  ininut*'  tr»  atiii»ii!.  Tin'  rfVirts  upon  the 
I'lTL's  of  tliis  sjMM'ifs  iiml  upon  tlh-  i!i'rmiiiiiti«n  of  i-ow  p«as  liavi*  not  yet 
bi'fii  deti'rminctl.  This  spiniN  i^  niueli  in«»rf  t-aNily  IvIIIimI  than  either 
of  tlh-  n\\ur  two  whieh  hav»'  Imih  studitil  |»arll«ularly. 
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In  similar  tests  with  Calandra  oryza  about  seventy  per  cent  of  the 
adults  were  killed  in  from  thirty  to  forty  minutes,  and  about  eighty- 
five  per  cent  in  from  forty  to  fifty  minutes.  Among  209  adults  ex- 
posed for  sixty  minutes  but  five  showed  subsequent  signs  of  life,  and 
one  of  these  survived  for  three  days  but  did  not  feed.  This  individual 
showed  no  sign  of  life  until  after  having  been  out  of  the  gas  for  about 
thirty-six  hours.  With  this  species  also  all  treatments  of  more  than 
one  hour's  duration  resulted  in  complete  destruction  of  the  adults, 
and  also  of  all  immature  stages,  while  nearly  all  of  the  latter  were 
killed  in  the  fifty-minute  treatments. 

By  far  the  most  resistant  species  thus  far  tested  is  Silvaniis  surin- 
amensis,  which  is  associated  with  Calandra  and  with  Cathartus  geniel- 
latus  in  nearly  all  of  the  corn  ears  examined  to  date.  While  some  of 
these  adults  were  killed  in  treatments  of  thirty  minutes,  or  even  less, 
an  average  of  but  sixteen  per  cent  was  killed  among  over  200  specimens 
exposed  for  intervals  of  between  thirty  and  sixty  minutes.  Among 
140  adults  exposed  for  periods  ranging  between  70  and  100  minutes 
the  death  rate  was  but  55  per  cent,  but  among  200  adults  exposed  for 
110  and  120  minutes  all  ^^ere  killed. 

The  strength  of  gas  actually  effective  in  these  experiments  was  be 
tween  70  and  80  times  that  evolved  in  a  treatment  using  but  one  pound 
of  the  liquid  to  1.000  cubic  feet  of  space.  As  adults  in  these  three 
species  remained  active  in  this  strong  gas  for  from  17  to  30,  or  even 
more,  minutes,  we  may  be  excused  for  doubting  the  reliability  of  the 
statement  of  the  French  investigators  to  the  effect  that  **in  an  at- 
mosphere composed  of  one  part  of  CS^  vapor  to  90  parts  of  air  all 
insects  perished  in  a  few  seconds.''  That  strength  of  gas  is  not  likely 
to  be  over  one-sixtieth  of  the  strength  used  in  our  tests  in  which  the 
three  species  mentioned  were  active  for  more  than  twenty  minutes  on 
the  average. 

In  an  actual  test  of  the  application  of  the  di-sulfid  at  the  rate  of  two 
pounds  per  1,000  cubic  feet  at  a  temperature  of  55  to  60  degrees,  for 
a  period  of  twenty-four  hours,  the  adults  of  both  Calandra  and  Ca- 
thartus appeared  to  have  been  hardly  disturl)ed.  There  was  no  indi- 
cation of  any  mortality  having  resulted  and  when  removed  from  the 
fumigation  chamber  at  the  end  of  the  treatment  the  adults  appeared  to 
be  moving  and  feeding  normally. 


Mr.  Hinds:  I  trust  that  we  may  havf  time  for  some  little  discus- 
siim  along  this  line,  as  we  shall  certainly  appreciate  the  suggestions 
that  will  be  brought  out  thereby.     I  had  intended  to  give  a  few  of  the 


166  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [VoL  S 

results  which  we  have  already  attained  in  our  work,  bjiit,  owing  to  the 
lack  of  time,  will  present  the  paper  for  publication  in  the  proceedings. 

Mr.  Sanderson  :  Mr.  President,  I  certainly  am  glad  to  learn  of  this 
investigation,  because  I  have  been  interested  in  this  matter  for  a  long 
while.  We  need  information  on  the  diffusability  of  these  gases.  I  did 
a  little  work  on  that  some  years  ago,  and  I  found  that  my  friends  who 
were  working  in  physical  science  had  verj'  little  information  on  that 
subject  which  was  adaptable  to  our  work,  and  I  imagine  there  is  very 
little  work  in  pure  physics  along  this  line. 

I  am  also  interested  in  Doctor  Hinds'  presenting  this  outline  to  the 
Association.  It  has  been  a  feeling  of  mine  for  a  ffoo<l  while  that  we 
could  save  each  other  an  enormous  amount  of  work  if  we  knew  what 
each  was  doing.  1  have  had  occasion  many  times  to  benefit  immensely 
by  the  plans  submitted  by  other  men.  It  s4»ems  to  me  that -these  meet- 
ings would  be  much  more  profitable  if  we  could  have  mon»  plans  offered 
and  short  opportunities  for  discussing  them.  If  time  did  not  i>ermit  of 
that,  if  each  of  us  would  jrive  a  brief  outline  of  the  projects  under 
way  for  the  next  year  and  the  scope  of  the  projects,  it  would  be  of  inn* 
mense  value  in  getting  together  those  workers  intert^sted  along  the 
same  lines,  so  that  by  correspondence  we  could  get  our  work  in  such 
shape  that  it  could  l)e  compared  in  different  parts  of  the  countr5\ 

Mr.  H.  T.  Fkrnald:  Doctor  Hinds'  outline  is  ver>'  interesting  to 
me  b«»<*aus<»  for  the  past  four  years  in  my  laboratory  various  students 
have  worked  along  similar  lines,  and  the  paper  which  I  have  withdrawn 
from  the  program  today  was  praetieally  a  Kummar>'  of  that  work  as 
l>earing  on  the  treatment  of  eertain  v:reeiihous«»  crops,  tomatoes  and 
cucumbers.  We  have  found  that  humidity  is  a  Vf ry  important  factor, 
and,  strange  to  say.  so  far  as  we  have  g<»ne,  w«»  have  found  that  with 
tomatoes  a  rather  high  humidity  was  favorable  to  sneet»ssful  results, 
while  rather  low  humidity  in  the  other  easi*  was  preferable. 

We  have  found  that  the  most  advantatreous  tn^atineut  with  hydro- 
eyanic  gas  is  inthieneed  by  the  amount  of  liirht.  evfii  at  nijrht.  Of 
<*ourse,  (lay-time  experiim-nts  were  unsneerssful.  Wf  also  found  that 
m<N)iili^'ht  niirbt  exp«'rim«Mits  wm*.  in  soim*  rasrs.  very  dauL^erous,  and 
that  the  dark«*st  niiihts  lmm-  tlif  safest  n'snlts.  Thesr  n-sults  wen»  to- 
tally nnexiXM'ti'tl.  but  tbi*  i»xp»*riiiii*iits  wrn*  earrii*d  far  «'ii«>UL!b  to  show 
that  litrbt  eiit»Ti«l  iiiti»  tin*  snbji-i-t. 

F'roiii  tlir  ri'siilt^  i»f  tlu'M*  four  vrai^s'  wmk  I  h;i\f  'jnolually  <iimt» 
ti»  th«'  (Miiieltisioii  that  th'Ti*  is  in*  f.-irtor  \\liati'\*r  T)):it  r:iii  fiitrr  into  a 
st-rifs  nf  I'xprriiiH'iits  wbit-li  is  t«M»  small  to  !»♦•  ii:iii»r»'«i.  and  1  wouhl 
iirL'*'  l)iH*t«»r  lliiiils  ;iinl  juiy  niw  win*  i>  l'«»iiii:  iiitn  tlh'si-  r\|»''riiiifittK  to 
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be  as  certain  as  possible  that  no  possible  factor  has  been  overlooked. 
Some  small  thing  may  turn  out  to  be  most  important  in  the  end. 

Mr.  Skinner  :  I  don 't  know  that  this  is  exactly  in  the  line  of  dis- 
cussion of  this  paper,  but  it  is  simply  a  thought  that  has  interested 
me  in  regard  to  economic  work  for  some  time,  and  men  like  Doctor 
Fernald,  who  have  student  investigators,  have  an  opportunity  to  take 
up  these  studies.  It  seems  to  me  that  with  regard  to  stored  grains  we 
can  get  rid  of  a  good  many  insects.  I  would  suggest  a  very  simple 
method,  and  that  is  to  replace  air  in  proper  receptacles ;  for  instance, 
with  a  material  like  carbonic  acid.  It  seems  to  me  that  it  would  be 
a  most  effective  method,  with  almost  no  expense,  and  it  would  obviate 
the  question  of  poisons  as  we  ordinarily  understand  them.  I  have 
made  some  investigations  of  these  points  in  a  very  limited  way,  and  it 
seems  so  practical  and  so  self-evident  that  I  bring  it  before  the  Asso- 
ciation in  the  hope  that  some  who  have  the  opportunity  will  take  it 
up.  It  is  such  a  simple  matter  to  deprive  insects  of  air,  and  it  is  so 
effective  when  it  is  done,  in  spite  of  what  some  people  say  to  the  con- 
trary, that  I  am  in  hopes  that  the  subject  may  be  investigated. 

Mr.  Slingerland:  I  was  very  glad  that  Doctor  Fernald  spoke 
about  the  effect  of  moonlight.  I  came  across  a  case  some  years  ago  in 
the  Hudson  River  valley,  where  they  grow  violets  very  extensively 
under  glass.  A  violet  house  was  fumigated  with  the  usual  dose  and 
one  night  the  plants  were  severely  injured  by  the  gas.  The  only  un- 
usual factor  that  might  have  caused  the  trouble  was  that  it  was  a 
bright  moonlight  night. 

Mr.  Gossard  :  A  few  years  ago,  in  experimenting  with  fumigating 
orange  trees  in  Florida,  our  chemist  made  some  tests  to  determine  the 
amount  of  gas  generated  by  combining  the  acid  and  water  just  before 
the  cyanide  was  thrown  into  it.  and  it  gave  a  considerably  larger  vol- 
ume of  gas  than  if  the  acid  and  water  were  put  together  and  had  time 
to  cool  before  they  were  taken  into  the  field.  We  could  save  six  or 
seven  cents  per  tree  in  case  of  large  trees  by  observing  that  point. 

Mr.  J.  L.  Phillips  :  The  past  season  in  Virginia  has  been  rather 
dry,  and  some  of  the  nurser\'men  have  complained  of  injury  from 
fumigation.  In  one  case  I  found  that  the  stock  had  been  exposed  to 
freezing  weather  for  about  twenty-four  hours,  and  this  might  have 
caused  the  trouble  in  this  case.  We  have  had  several  other  complaints 
this  year,  and  I  would  like  to  know  whether  this  has  occurred  in  other 
states. 

The  method  of  the  diffusion  of  gas  has  seemed  to  us  to  be  very  im- 
portant, from  the  fact  that  some  of  the  nurserymen  pack  the  stock  so 
closely  in  the  house  that  it  is  impossible  for  the  gas  to  circulate.     This 
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difficulty  ini^'ht  h«»  ovt*rc(»iiu»  by  having  a  slatted  arrangement  aroiintl 
the  inside  of  the  house*  for  the  circulation  of  th**  jras. 

Mr.  Hr.R(JKss:  ^Ir.  President,  1  want  to  niaki*  a  statement  in  re^anl 
to  the  import anct*  of  tht*  ditTusion  and  the  ])enetration  of  ^ases. 
espet^ially  coneeniin^  hydrocyanic  acid  >ras.  This  summer  I  had  oc- 
casion to  fumi«rate  a  larjr**  warehouse  in  which  was  stored  lar^e  c|nanti- 
ti«*s  of  shelled  peanuts  in  sacks,  which  were  hadly  infested  with  Indian- 
meal  Moth  iPlodui  ihtn-punctdla),  and  the  tn»atment  was  not  alto- 
frether  satisfactory.  A  larj^e  number  of  worms  on  the  outside  «if  the 
sacks  were  killed,  but  there  were  a  ^(hxI  many  live  ones  on  the  inside, 
where  the  ^i\s  did  not  penetrate.  A  double  charge  of  cyanide  waa  iLsed 
and  the  r«M)m  was  kept  clos<*d  for  about  ei«»hteen  hours,  but  still  the 
fumigation  was  not  entin»ly  satisfactory.  I  think  we  need  to  know  a 
trtMHl  deal  more  about  the  pt*netratinn  and  tin*  ditTusion  of  these  past's 
before  we  can  attempt  to  use  them  succi'ssfully  in  a  \in*ni  many  casi's. 

A  Mkmbkk:  Ke.spcctinjjT  Mr.  Phillips*  statement  and  s<»me  others 
alH)ut  th«'  ditTusion  of  prases,  we  have  ln-en  able  to  tret  very  sucMHfwful 
results  by  puttin<:  electric  fans  in  our  fumiifatinu  hou.se.s.  By  plaeinir 
the  fans  in  snch  a  position  in  the  house  that  they  stir  up  the  air  the 
^as  is  sent  throu^rb  the  bnuse. 

Mr.  \V.  I).  IJCNTKR:  I  .should  like  to  say  tbjit  it  sihmhs  to  me  that 
Doi'tor  Hinds  eould  a<ld  very  well  to  the  outline  he  has  proj<H*ted  some 
invest iL'at inn  nf  other  fumiL^ants.  Of  course.  ht>  luis  hit  upon  the  two, 
hydn)eyaniie  i»iis  and  earlsin  bisultide.  because  t!i«'y  an»  in  conunon  n«i». 
They  HP*  us«d  by  I'veryoiH'  every whtn*.  but.  althoui:h  he  has  plenty 
t<»  dt>  in  the  invest i«:jit inn  of  tlmst*  two  i;a.s«'s.  it  seems  to  me  he  mi^ht 
take  up  ntber  lmms.  The  point  I  am  about  ti*  make  is  sum;«*sted  liy 
what  Mr.  Hupjess  mentinnrd  with  reffreiiee  to  the  pem-t rating  |>ower 
of  L'asi's.  Tiike  thi-  derivative  nf  sulfur,  knnwn  as  Claytnn  ira.s.  sulfur 
di(»xide.  wbi«b  has.  I  think,  the  m«>st  remarkable  pen«*tnitini:  |M»wer  of 
any  L'as  evt-r  usi-d.  InvestiL'ati»rs  have  sueeiMMled  in  killinir  the  ^erms 
of  typbnid  fever  in  a  stef)  raL'e.  plaerd  in  a  enrnprrssed  entton  bale, 
with  a  jleiiNity  «»f  fifty  six  pounds  to  the  <'nbie  l*«iot.  The  e«»mpn»ss«Hl 
bab'  i•^  as  bapl  as  wimmI.  and  tlp'si-  L'«'rins  plaerd  in  the  ste^l  eaire  have 
b«-«ii  kill»«l  by  III*'  L'as.  I  un«l«rNtanil  now  that  a  vi-ry  rlhap  and  simple 
method  of  L'«'nrratinL:  this  lm^  lias  Ihi-u  p«rt'i«'ti-d  b\  «inr  nianufactur- 
iiiL'  eiuiipaiix  Tli«*y  havf  a  littir  atVair  that  \«mi  fan  pnsb  arnun<l  that 
dofsii 't  eiist  iinn*li.  and  it  sinipJitii-N  tin-  \\lii«li-  maltrr  irriatly. 

Pki -M»i  N  r  Kmkiu  -  I  think  l>...'|.»r  iiin«U'  «  \p»M-tat  mms  nnist  have 
hi't-n  v«r\  iMi'i  1,\  t'iillill««l  l»\  tills  \.r\  inti  !•  sinij  ami  \aluabli*  «lis- 
eu->iMM.  ulihli  li;js  rnn.  pi-rhaps.  ;in  |;ir  ;i>  w.-  imm  mIIi.w  it  The  la.st 
papt-r 'in  this  LM'^Mip  nt'  sulij.rts  j^  li\    Mr   S\  riii»iis. 
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SUMMARY    OF    FUMIGATION    AND    DIPPING    EXPERI- 

MENTS 
By  Thomas  B.  Symoxs,  College  Park,  Md. 

The  desire  to  verify  the  results  of  the  rather  limited  amount  of  work 
conducted  by  other  investigators  on  the  effect  of  various  strengths  of 
hydrocyanic  acid  gas  with  different  exposures  upon  tender  peach  buds 
and  at  the  same  time  to  demonstrate  to  the  nurserymen  of  the  state  the 
great  importance  of  fumigating  all  propagating  stock  to  prevent  the 
introduction  and  dissemination  of  the  San  Jose  scale  prompted  us  to 
conduct  a  series  of  experiments  with  this  gas  during  the  past  three 
years.  The  experiments  in  fumigating  buds  were  conducted  at  two 
nurseries  in  the  state  under  as  normal  conditions  as  possible.  In  ad- 
dition a  series  of  tests  with  salable  nursery  stock  badly  infested  with 
San  Jose  scale  was  conducted  to  observe  the  effect  of  the  gas  upon  the 
scale  and  trees.  The  trees  were  fumigated  at  the  nursery  and  planted 
out  on  the  Experiment  Station  Farm.  I  cheerfully  acknowledge  the 
assistance  of  Messrs.  A.  B.  Gahan,  Geo.  P.  Weldon  and  L.  M.  Peairs  in 
conducting  these  experiments. 

1.  On  September  7,  1906,  505  peach  buds  were  fumigated  with  0.40 
and  0.50  grams  cyanide  per  cubic  foot  and  exposed  to  the  gas  for  30 
minutes  and  805  peach  buds  were  fumigated  with  the  same  strengths 
of  gas  and  exposed  to  the  gas  for  one  hour.  There  was  a  check  of  750 
buds.  The  buds  were  cut  from  the  Early  Crawford,  Late  Crawford, 
Reeves  Favorite,  Elberta  and  Beers  Smock  varieties  of  trees  in  the 
nursery.     The  check  buds  were  taken  from  the  same  varieties  of  trees. 

An  examination  of  the  buds  in  the  experiment  October  3,  1906, 
more  than  a  month  after  fumigation,  showed  an  average  of  98.5  per 
cent  of  the  buds  to  be  alive,  while  an  examination  and  count  of  the 
buds  August  30,  1907,  showed  62.6  per  cent  of  those  exposed  to  the 
gas  one  half  hour  and  53.2  per  cent  of  those  exposed  one  hour  to  be 
alive.  Only  20.9  per  cent  of  the  buds  in  the  check  were  alive  at  the 
final  examination.  The  normal  per  cent  to  grow  in  this  state  is  from 
60  to  65  per  cent. 

2.  A  second  experiment  eo?ulucted  at  another  nursery  September 
1,  1906,  consisted  of  2,647  peach  buds,  Elberta  and  Champion  varieties 
about  er|ually  divided  into  different  tests.  They  were  fumigated  with 
0.15,  0.18,  0.20  and  0.25  grams  of  cyanide  per  cubic  foot,  with  30  and 
60-minute  exposures. 

An  examination  of  these  buds  October  9.  1906,  showed  only  41.2  per 
cent  as  an  average  of  ])uds  alive  fumigated  with  the  various  strengths 
gas  and  exposed  for  30  minutes,  while  49.1  per  cent  was  the  average  of 
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those  alive  that  were  exposed  to  the  gas  60  miDntes.  This  very  poor 
stand,  due  to  excessive  wet  weather  in  the  experiment  as  well  as 
throughout  the  field,  caused  the  abandonment  of  further  observations. 
It  may  be  said  that  it  so  happened  that  in  each  test  the  60-minute  ex- 
posure gave  a  larger  per  cent  of  live  buds  than  the  30-minute  exposure 
at  this  examination. 

3.  On  September  7,  1906,  270  peach  buds  cut  from  orchard  trees 
were  fumigated  with  0.285,  0.35  and  0.40  grams  of  cyanide  per  cubic 
foot,  with  an  exposure  of  30  minutes.  An  equal  number  of  Elberta 
and  Heaths  Freestone  varieties  were  employed  in  each  test  and  all 
buds  were  known  to  be  infested  with  San  Jose  scah*. 

An  examination  of  the  buds  on  October  13, 1906,  showed  100  per  cent 
of  the  buds  in  all  tests  to  be  alive,  while  at  the  final  examination,  Au- 
gust 30,  1907,  an  average  of  34.2  per  cent  of  the  buds  were  alive.  At 
this  examination  no  live  scale  could  be  found  on  any  of  the  buds, 
showing  that  all  the  strengths  killed  the  scale. 

4.  On  August  27, 1907,  624  peach  buds,  Late  Crawford  variety,  were 
fumigated  with  0.18,  0.20  and  0.30  grams  of  cyanide  per  cubic  foot, 
exposed  45  minutes.  All  buds  in  the  test  were  known  to  be  infested 
with  the  San  Jos^  scale.  At  the  final  examination,  September  10, 1908, 
an  average  of  52.7  per  cent  of  the  buds  in  the  test  and  52.2  per  cent  of 
those  in  the  check,  which  were  not  fumigated,  were  alive.  Xo  live  scale 
could  be  found  on  any  of  the  buds  fumigated. 

5.  On  December  4,  1906.  500  nurser\'  trees  were  fumigated  in  ten 
different  lots  of  20  peach  and  30  apple  with  0.15,  0.20,  0.30,  0.40  and 
0.50  grams  cyanide  per  cubic  foot,  for  30  and  60  minuti's  respectively. 
All  trees  were  badly  infested  with  the  San  Jose  scale. 

At  the  final  examination  of  the  trees,  September,  1907,  all  were  liv- 
ing and  vigorous.  Living  s<»ale  was  found  <m  sc)in«»  of  the  trees  in  each 
test  Ik»1ow  those  fumigated  with  0.30  grams  p<*r  cubic  foot,  with  an 
exposure  of  60  minutes. 

A  siH'ond  exp<»rimeiit.  consisting  of  8  tc^sts  with  10  apple  trees  in 
each,  badly  inf<»sted  with  .s<*ale,  fumigated  with  0.15.  0.20,  0.28  and 
0.50  gram.s  cyanide  per  cubic  foot  and  exposfd  30  and  60  minutes  re- 
sptvtively,  was  conduct«»d  November  2,  1906.  This  lot  of  tn^es  were  de- 
lay<»<l  fh  routf  to  Tollfg*'  Park  and  aeeonlitiL'ly  witi*  n«»t  in  good  con- 
dition f«»r  planting  upi»n  arrival.  For  this  reason  no  a<'rurate  con- 
(*lusions  can  U*  drawn,  but  at  th«*  tinal  fxaniinatinii  an  avcnigi*  of  six 
tr«'i's  in  vnrh  ttst  wrn*  livini:  an«!  im  innn*  tn-ts  \\«ri'  <|ijhI  in  \hv  test 
with  tlif  hJL'lH'st  str^nL'tli  nf  tras  and  tin*  ♦H'-ininuti-  rxpusfin*  than  in  the 
ttst  nf  tlif  \\iak«st  lmn.  with  slmrtrst  d»irati«»n  •»!*  •  xpuNUP'.     Further 
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living  scale  was  found  on  some  of  the  trees  in  each  test  below  0.20 
grams  per  cubic  foot  with  the  60-rainute  exposure. 

Conclusions 

The  experiments  in  fumigating  buds  demonstrate  that  a  much  higher 
strength  of  gas  and  longer  exposure  than  is  ordinarily  recommended, 
viz.,  0.16  to  0.20  grams  per  cubic  foot,  can  be  employed  without  endan- 
gering the  vitality  of  the  buds,  and  that  the  exposure  to  the  gas,  even  at 
the  normal  recommended  strength,  should  be  at  least  45  minutes:  In 
fumigating  nursery  trees  at  the  normal  recommended  strength,  viz., 
1  ounce  of  cyanide  to  100  cubic  feet,  the  duration  of  exposure  should 
be  one  hour,  and  if  less  time  is  desired  the  strength  of  the  gas  may  be 
increased  with  perfect  safety  to  the  trees,  in  order  to  insure  as  far  as 
possible  the  killing  of  any  scale  that  may  be  present. 

Dipping  Experiments 

Numerous  inquiries  as  to  the  eflfectiveness  and  practicability  of 
dipping  nursery  trees  in  lime-sulfur  or  other  spray  mixtures  as  a  pre- 
ventive against  the  dissemination  of  San  Jos6  scale,  either  for  the  pur- 
pose of  substituting  such  treatment  for  fumigation  with  hydrocyanic 
acid  gas  at  the  nursery  or  giving  such  additional  treatment  by  the  or- 
chardists  before  planting  as  a  further  means  of  killing  any  scale  that 
may  have  escaped  previous  treatment,  led  us  to  conduct  a  series  of  ex- 
periments in  dipping  during  the  last  three  years.  The  tests  were  not 
as  extended  as  was  desired  on  account  of  various  circumstances,  but  the 
residts  will  add  to  the  rather  limited  amount  of  work  published  on 
the  subject. 

1.  During  March,  1906,  240  dormant  nursery  trees  were  dipped  in- 
stantaneously in  the  lime-sulfur  and  salt  wash,  which  was  boiled  for 
one  hour  with  steam. 

a.  40  apple  and  20  peach  were  dipped,  roots  and  stems  in  the 
mixture  at  a  temperature  of  about  170  degrees  Fahrenheit,  and  a  like 
number  were  dipped,  stems  only,  in  the  same  mixture. 

At  the  final  examination,  September,  1906,  all  trees  in  the  first  lot 
were  dead.  Only  two  had  started  to  grow,  and  all  the  trees  in  the 
second  showed  that  their  stems  had  been  scalded.  23  apple  and  16 
peach  in  this  test  had  started  at  or  near  the  top  of  the  ground  and  were 
growing. 

b,  40  apple  and  20  peach  were  dipped,  roots  and  stems,  in  the 
mixture,  at  a  temperature  of  120  degrees  Fahrenheit,  and  a  like  num- 
ber were  dipped,  stems  only,  in  the  mixture  at  the  same  temperature. 
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Of  the  first  lot,  only  10  apple  and  3  poach  were  alive,  and  of  the 
second,  30  apple  and  19  peach  were  alive  and  doinj;  well. 

2.  69  apple  and  peach  tret*s  were  dipped  instantaneously,  tops  only, 
in  the  linie-snlfur  wash,  at  a  temperature  of  122  dejrn^es  Fahrenheit, 
April  27,  1907.  In  addition  ahout  100  well-irrown  ]>lants  of  (^alifoniia 
privet  were  dipped  in  the  same  s(»lution.  Both  the  trws  and  privet 
were  inf<»sted  with  the  San  Jos4»  scale. 

Kxamination  Noveml)er  29,  1907.  showe<l  no  injury  apparent  and 
no  scale  cH)uld  he  found  on  any  of  the  plants. 

3.  On  XovemlH»r  29.  1907,  alM)ut  2(M)  peach  and  ap])le  tree's.  KM)  of 
which  were  infested  with  San  Jose  scale,  weiM*  dipped  in  livi*  diffen^nt 
solutions,  viz.,  home-made  lime-sulfur  at  1(H)  dev:re<»s  F^ihrenheit, 
Scalwide.  Tarjret  brand  emulsion.  Soluble  Oil  and  Kibwwale.  the  oiU 
b(Mn^  diluted  1  to  1;!.  Part  of  the  trees  were  dii)p«'d  nK)ts  and  stems, 
and  stems  alon(\  in  each  solution,  also  scaly  trt*es  were  dipped  in  each 
wash. 

Kxamination  of  the  tnvs  during  the  ])ast  summer  aiui  finally  Oc- 
tober Ifi.  1908,  show(*d  no  trees  to  have  b«»en  injuretl  in  any  way  by 
any  of  the  solutions  and  further  no  scale  could  be  found  on  any  of 
th«*  tn»es. 

4.  Th«'  alMive  experiment  was  <luplicated  as  far  as  possible  this  past 
spring,  tlu'  tnM»s  beint'  dipped  in  the  san.e  soluti«»ns.  except  that  San- 
r-Zay  was  substituted  for  Kiloscab*.  April  14  and  HI.  1908. 

Kxamination  of  thes4»  tn*<»s  during  the  past  sununer  and  finally  Oc- 
tober IT),  1908.  show«'d  mon*  or  b*ss  injury  by  tb<*  various  oil  solutions, 
but  this  is  no  doubt  due  to  thf  fact  that  all  tin*  trees  ust»d  in  the  ex- 
periment were  just  lM»uiiinii»L'  to  leaf  at  thr  tinu*  of  <lippimr.  All  the 
tn'cs  dippt»d  in  the  limesulfur  wash  live*!  and  sfcmed  in»t  to  be  hurt 
by  th«'  solution,  whib*  all  the  tn»es  in  two  tt»sts  dipped  in  San-r-2Jay 
died.  All  the  triM^s  in  the  check  lived  an<l  were  thrifty.  Further,  no 
si'ale  rruld  be  found  ou  any  of  tin*  tn^'s  that  w«*re  iiift\sted  U»fon» 
dipping  at  the  fiinil  examination. 

Conclusions 

Tin*  rxperinifuts  of  1I»im;  showed  tluit  dippiiit:  <lorjii.nit  iinrsi-ry  tn*es. 
eith«*r  riMits  and  str?ns.  or  stfiiis  ;i|on«'.  in  the  liiii»»  sulfur  waish.  at  a 
temperature  from  122  deirr«*es  to  172  iji-jrees  Fahreiih«it.  may  Ih»  ex- 
peeted  to  be  attended  by  sever*-  injury  to  the  trers 

In  th«"   1!»'>7  ami   l!»«»**  •xperinientN  no  dilT«nii nld  l»e  deteeteil 

fro?n  tli»-  apptarainf  ot'  tin-  tn-es  ijipped.  roots  ainl  stiins.  or  stems 
onl\.  in  tin-  Imif  sniftir.  at  a  t^niiwiatn?-.-  of  Inn  dr.j|-,.,.s  Kahr«*nheit 
and  m  tlh-  xarioiis  Mil  mixtuns  at  th«'  stiin-jth  of  1  to  l.'i.      However. 
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we  believe  that  the  dipping  of  the  roots  of  trees  in  any  of  the  mixtures 
at  any  time  to  be  a  rather  questionable  procedure.  They  also  show 
that  only  strictly  dormant  nursery  stock  should  be  dipped  in  any 
of  the  solutions  used. 

While  no  scale  developed  on  any  of  the  infested  trees  after  the  treat- 
ment in  either  experiment,  in  view  of  the  published  results  of  other 
experimenters  and  the  limited  number  of  infested  trees  included  in 
these  tests,  we  consider  that  these  results  may  be  inconclusive. 

Finally  these  varying  results  go  to  show  that  further  experimenta- 
tion is  necessary  in  order  to  establish  what  may  be  expected  from  such 
treatment,  even  if  its  adoption  for  general  use  should  become  desiriable. 


President  Forbks:     Any  discussion  on  this  })aper? 

A  Member  :  I  would  like  to  ask  whether  you  would  recommend  dip- 
ping to  the  grower  who  wants  to  take  every  precaution  to  have  his 
trees  free  from  scale?  I  had  that  question  from  a  correspondent  the 
other  day  and  would  like  information  concerning  it.  We  get  scale 
right  along  on  our  trees  when  the  certificate  says  they  have  been  fumi- 
gated. With  the  average  man  fumigation  is  a  little  difficult.  Is 
fumigation  safe  enough  and  satisfactory  enough  to  warrant  our  ad- 
vising growers  to  dip  the  nursery  stock,  omitting  dipping  the  roots? 

Mr.  Parrott:  We  have  made  some  experiments  in  dipping  trees. 
If  the  farmer  desires  to  dip,  I  would  suggest  that  he  use  one  of  the 
miscible  oils.  I  do  not  believe  that  the  lime-sulfur  wash  has  the  pene- 
trating qualities  of  the  miscible  oils,  for  in  our  comparative  tests  of 
these  sprays  we  have  had  much  better  results  with  the  latter.  More- 
over, I  do  not  believe  that  the  average  farmer  will  fumigate,  and  if  he 
desires  to  treat  his  trees  before  planting,  I  would  suggest  a  miscible 
oil,  but  I  think  it  would  be  better  for  him  to  plant  his  trees  first  and 
then  to  spray  them  with  either  the  lime-sulfur  wash  or  a  miscible  oil. 

Mr.  Skinner:  Mr.  President,  I  don't  know  that  it  has  ever  been 
tried  in  dipping,  but  I  would  like  to  have  some  one  try  solutions  of 
potassium  cyanide  of  var>'ing  strength.  It  ought  to  be  xory  effective 
and  very  cleanly  and  inexpensive. 

Mr.  J.  B.  Smith:  I  would  like  to  answer  Doctor  Skinner  that  it  is 
extremely  effective.     It  kills  every  plant  dii)ped  in  it. 

Mr.  Skinner:     I  would  like  to  ask  Doctor  Smith  the  strength? 

Mr.  J.  B.  Smith:  I  run  it  down  to  where  it  wouldn't  hurt  insects 
and  it  still  killed  every  plant  I  tried  it  on. 

Mr.  Parkott  :  Since  this  question  has  conie  up.  I  would  like  to  ask 
if  any  of  the  members  have  tried  any  of  the  concentrated  t(»baceo  pre- 
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parations  for  the  woolly  aphis.  I  have  always  thought  there  mi^t 
be  some  field  of  usefulness  for  these  preparations,  as  dips  for  this  pest. 

A  Member  :  Mr.  President,  last  year  part  of  our  trees  were  dipped 
in  a  tobacco  preparation  for  the  woolly  aphis  and  for  the  green  aphis 
on  the  tops.  We  expect  to  dip  about  20,000  this  year.  I  hope  that 
Mr.  Parrott  will  try  it.    We  are  not  certain  how  effective  it  is, 

Mr.  HrrcHiNGS:  Ijast  week  a  gentleman  came  to  me  and  asked  if 
he  would  be  allowed  to  bring  scions  from  an  infested  district  to  Maine, 
as  he  wished  to  use  them  to  graft  his  trees.  He  wanted  to  secure  sev- 
eral thousand.  Would  it  be  safe  to  have  these  scions  dipped  or  should 
they  be  fumigated? 

A  Member  :    Fumigated  every  time,  I  should  say. 

[The  remainder  of  the  Proceedings  will  appear  in  the  next  issue. — 

Ed.] 


THE  LIFE  HISTORY  OF  THE  ARGENTINE  ANT 

Iridomyrmez  humilis  Mayr 
Hy  Wii.Mox  Nkwki.i 

A  ^riifnil  arcount  of  this  .spfM*it*s  and  its  habits  ap|H*anHl  in  the 
JorRNAi.  «»K  KroNoMic  FIntomouhjv.  V«»I.  I,  p.  21  to  :M  and  accounts 
of  two  in<|uiliiit's  iMTurring  in  its  nests  wi»n»  given  in  the  same  vol- 
ume, p.  2*>2.  On  p.  2S9-29:{.  Mr.  K.  F'oster  puhlisheil  an  interesting 
account  of  the  introdnrtion  of  this  ant  into  N«»w  Orh*ans. 

The  pres«*nt  paper  is  intended  tt>  deal  only  with  the  more  salient 
features  of  this  inseet's  life  hi.storv  whieh  have  been  hnni^ht  to  light 
in  the  course  of  the  anthor*s  stu<li«*s  tlnrinir  tht*  |»ast  two  years. 

There  are  but  three  adult  forms  in  the  <-ase  of  this  ant.  the  queen, 
male  and  worker,  of  the  inunature  forms  there  an-  thri»e.  eirir.  larva 
and  pupa,  of  eaeh  the  ijuei'n.  male  and  worker.  There  is  hardly 
KUffieifilt  ditfeniK-e  between  the  vinfin  <pn-en  ainl  tlie  ileiilated  queen 

after  fertilization  to  jnstify  e«inNi<|rrinir  tli«'iii  as  di^tiiiet  fonns.  A 
[N»Hsible  fonrth  stairi*  may  In*  reeo^ni/tMl  in  the  **eallo\\.*'  whieh  is 
the  term  ns«'d  by  s<»mi'  writers  in  referriiiL'  ti»  the  worker  \\lii«*h  has 
eoiiiph-ted  its  transformation  fmni  pupa  t«»  adult  but  wliii-h  has  not 
attained  th»'  normal  worker  eolor  ami  a«*ti\it>  .\  romplfti-  eolony 
may  th«-ri'f«»rf  l•l^nNi^t  of  qui'rn  and  wnrkfr^  onl\.  of  ipiiM-ns  and 
workers  or  of  i|U(*t'ii  .or  ipi^ens  .  males  and  worker^  with  eaeh  of 
thi'Si*  eonibmatiniis  may  be  ass«N*iateil  an>  on.-  or  all  m1"  fht-  thriH»  im- 
mature stau'es  eorres|M»nding   to  eaeh   of   the   threi*   adult    forms,  or 
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nine  immature  stages  in  all.  Plate  5  shows  a  colony  consisting  of 
one  queen,  about  100  workers  and  about  20  eggs,  with  no  larvae, 
pup»  or  males  present. 

In  size  the  colonies  may  vary  from  a  dozen  to  many  thousands  of 
individuals  and  the  number  of  queens  present  in  a  colony  may  vary 
from  one  to  many  hundreds.  Though  the  Argentine  ant  is  particu- 
larly aggressive  and  a  hard  fighter  when  coming  in  contact  with  most 
other  species  of  ants,  there  is  no  apparent  antagonism  between  sep- 
arate colonies  of  its  own  kind.  In  fact,  in  heavily  infested  areas  the 
workers  and  queens  are  so  intermingled  that  the  individuality  of 
colonies  is  entirely  lost  sight  of  and  all  colonies  appear  to  become 
part  and  parcel  of  one  enormous  ** community."  In  this  respect  the 
species  may  be  said  to  have  a  more  perfect  social  organization  than 
even  the  honeybees,  colonies  of  which  are  very  distinct  and  the  indi- 
viduals of  which  repel  with  alacrity  any  visitor  from  another  colony. 

Methods  of  Study 

When  the  study  of  this  ant  was  undertaken  two  requisites  pre- 
sented themselves,  a  form  of  artificial  formicary  in  which  continu- 
ous observations  could  be  made  and  individuals  kept  track  of  from 
the  time  of  egg  deposition  until  the  adult  stage  was  reached,  and  some 
method  by  which  all  individuals  of  a  colony  could  be  confined  to 
their  own  formicary. 

Artificial  formicaries,  or  cages,  of  various  types  were  made  and 
tried.  Among  them  were  cages  consisting  of  two  glass  cylinders 
placed  one  within  the  other,  the  intervening  space  filled  with  soil, 
the  Janet  cage,  molded  of  plaster  of  Paris  and  having  several  com- 
partments, and  wooden  and  glass  cages  constructed  in  the  form  of 
cubes,  from  which  the  ants  could  not  escape.  None  of  these  met  the 
requirements.  In  the  cylindrical  cages  crumbling  earth  often  de- 
stroyed the  galleries  and  it  was  impossible  to  so  regulate  the  space 
between  cylinders  that  the  ants  could  not  construct  invisible  galleries 
into  which  eggs  and  larvce  were  carried. 

The  Janet  cages  proved  successful  only  in  the  case  of  very  large 
colonies,  but  in  these  the  multiplicity  of  individuals  made  accurate 
observations  impossible.  It  may  be  remarked  that  this  type  of  cage 
is  excellent  for  studying  the  community  life  as  a  whole  and  for  mak- 
ing experiments  with  poisons  or  with  parasitic  fungi  or  bacteria. 

Cages  totally  enclosed  were  not  successful  for  the  reason  that  the 
ants,  when  deprived  of  the  privilege  of  leaving  their  nest,  failed  to 
act  in  a  normal  manner. 

The  cage  finally  adopted  was,  with  modifications,  the  one  described 
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by  Sir  John  I^ul»lHK*k  on  \mgxn  2  and  3  nf  hU  elHi«<i<*  work.*  Thlt 
eonmsts  e^j^'utift))}'  of  two  g^laK^  platt^s,  contHining  bHweeu  tbem  m 
layer  of  jiiilvfrized  <*arfh  in  which  thi^  auts  may  burrow  at  tlieir 
])lt*aaun*.  I'oiinidi^rnble  iiifticiilty  was  experienced  in  ^tting  the 
^Iflss  pbite«i  the  pn>per  tiistanre  apart :  if  t(«o  for  apart  the  ants  «H>iild 
make  burroww  whioh  ^\ere  in>t  open  to  obKervation  and  if  l4K>  close 
li>gi'ther  itumfBcient  room  waa  afforded  the  queen  in  which  to  atafid 
and  walk  tipritrht.     Aa  i\w  queen  in  about  twiee  iw  tall  ax  lli  *  -f 

it  *tr*i«mi*ii   tut  a  time  that  a  suitabb?  cage  roubl  not  b«*  eoi  iL 


Klir.  1- — Artlflrint  foriiitniiy  or  c«Kt*  uumI  la  fttuflyltije  Uii^  ArfpnnUac  anl :     l« 
fiii|«|»cirtliiK  r^t"t^*fui'  ^«  »tiimliin);  3,  c*fis«  i>rOti«r.  aiade  uf  xlaMi  Mtjil  I«<itli«r. 

ii>titnhilnir  rrirth  :  t,  tnt«»*:  r*,  rt»i'fT 


twei!!n  the  nlfkm  plati*!!  wen*  made  rxaetly  L75  mm.  the  tpiei'u  would 
hflvc^  auffieiefii  n»oni  and  the  workers  eould  not  eouKtruel  iuviaibk* 
gallfirieii. 

Thin  type  of  caice  and  ita  KupfMirtinf;  ntand  are  well  iUustraieil  by 
FifpureA  1  and  2.  Figure  1  diowa  tlu*  aeveral  parU  of  thr  a^ue;  **S** 
is  the  eage  pro|N*r,  eonsijitini;  ivf  iwii  platt-ii  of  glma  ht^bl  oniforBily 
L75  mm.  apart  by  atrips  of  leather  at  all  four  edgea,  a  do<»r  or  open* 
tog  being  left  at  nue  comer  (Hee  Figure  3).  Old  nrirativea.  the 
flbiiat  rt^moved  with  eauitic  mida,  have  been  found  the  '  '  le 

for  ifuiking  f  ht*»«*  eagea,  b4>th  iH-enuae  auch  glan  in  rrniarli  ..^id 

free  fntitt  imj»^rf4^tinna  and  bceauae  tt  h  of  uniform  tli  The 

*A¥«liiirj.— **Aflta,  time  iitiil  Wastwr  IWl* 
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size  of  the  cage  may  vary  from  3^4  x  4Vi  up  to  8  x  10  inches  or  even 
larger.  Leather  was  found  more  satisfactory  for  making  the  edges 
of  the  cage  than  either  glass  or  wood.  The  strip  of  leather  betweeen 
the  glass  margins  is  about  V^-inch  in  width.  It  1s  extremely  difficult 
to  find  a  strip  of  glass  uniformly  1.75  mm.  thick  and  it  is  also  diffi- 
cult to  firmly  attach  one  piece  of  glass  to  another.  Wooden  strips 
present  the  disadvantage  of  quickly  decaying  and  of  warping,  no 
matter  what  glue  or  cement  is  used  to  hold  them  in  position.     Since 


Fig.  2. — ^Artlfi<*ial  formioary  with  parte  assembled  ready  for  use. 


it  is  .sometimes  desirable  to  place  nu>ist  earth  in  the  cages,  or  to  add 
moisture  from  time  to  time,  a  waterproof  cement  is  most  desirable 
for  attaching  the  ^'lass  plates  to  the  leather  strip.  For  this  purpose 
the  cement  known  as  eoaj^uline  has  been  foiuid  satisfactory.  The 
space  between  the  glass  plates  is  filled  with  finely  pulverized  earth, 
after  completion  and  drying  of  the  cajre,  and  in  this  the  ants  are 
permitted  to  burrow  and  construct  galleries  as  they  please. 

The  ea^e  proper  is  supported  on  a  platform  (1)  which  in  turn  rests 
firmly  \\\Hm  a  standard  (2^  having  a  base  (4).  The  platform  must 
have  its  upper  surface  perfeetly  level  and  it  nnist  remain  so  for  an 
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indsfiiiite  time.  olIierwiJK;  the  antn  will  tiikt*  up  their  hIkhIc  betwero 
the  cage  and  platform  rather  than  in  th^  (uigi*  itself.  The  platform 
is  therefore  rnude  of  two  piet»4«  of  i»ven.  seaaoned  cypreiR  7fi  itiebi^t 
thick,  screwed  together  with  numerous  sicrewm  and  with  the  >rmta  of 
the  two  pieces  at  right  anglea  to  eacli  other.  On  this  platfonn  the 
cage  reifU  without  fanteuiDgs  of  any  kind.  The  t'over  (5^  is  eijo- 
atrueted  of  two  pieces  of  cypresa  in  the  Haroe  manner  aa  the  plalfonii, 
but  in  addition  ha^  an  iron  handle  attached  to  its  upper  surface  and 
has  a  piece  of  felt  glued  to  its  under  surface  so  that,  when  it  ii 
plaeed  upon  the  ca»ie  projwr.  all  light  is  excluded  except  at  the  en- 
trance* The  rover  i^  of  the  Hiime  outside  dimensions  as  the  caire  itaelf 
To  insure  the  platform  remaining  level  it  i*  oflirn  ncce*«iar>*  lo  make 


Fig,  f. — ICntratice  of  foraileary  iiUowii  In  ngure*  1  and  :;  <aai^  1,  :;  nml  9 
firlclofil  itniwlniea  by  M\pn  Kitt<>1  HntMinl. 


the  haae  of  two  pieeea  in  tbt*  name  manner  aa  the  platfonn.  or  to  nail 
Htn|t»i  aen»#<»  it  at  •     "  '      Ut  th**  ifrain      H^»th  pbitf  mI  \%m9 

arr  aUaehi*d  to  ili.  .y  long  ni^rewn  with  hen*  I  munk. 

Food  ia  funiinhed  by  placing  it  on  a  piece  of  cardboard  at  any  iminl 
on  the  cover  or  platfonn.  The  haae  stands  in  running  water,  aa  ex- 
plained liclow.  This  type  of  cage  permitji  the  anta  to  leave  thtir  DissI 
within  the  cage  and  to  forage  over  the  platform,  cover  and  ilaad  in 
natural  fashion,  but  their  I'seafic  fn>m  the  stnnd  is  pn*ventrd  by  llw 
very  natural  barrier  of  water  which  they  tind  when  they  appCHnell 
Ike  bottom  of  tlie  standard.  Il  ia  not  poaaiblc  for  them  to  eam»al 
larw  cir  rgga  where  the  oliaen>*er  ennnot  ftnd  them  and  tliey  CJinnoi 
bring  in  lar\*m  or  pufKe  from  outside  aonrcea,  to  ibr  annoyance  and 
Texatjon  of  the  atudent. 

While  the  anta  are  Ten*  fond  of  aweets  wt  have  found  that  awccta 
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alone  will  not  suffice  for  food  indefinitely.  Animal  food  is  also 
required  and  we  find  that  by  supplying  the  colonie^  with  a  **  balanced 
ration"  of  honey  and  fresh  beef  or  veal,  they  will  work  in  a  perfectly 
natural  manner  for  many  months  without  other  food. 
.  The  problem  of  confining  the  ants  to  the  cage  and  its  stand  was  not 
80  easily  solved.  We  first  tried  Sir  John  Lubbock's  method  of  plac- 
ing a  moat  of  glycerine  or  water  about  the  stand,  but  both  liquids 
dried  too  quickly  and  were  effective  for  only  a  few  hours.  Recourse 
was  had  to  the  proverbial  chalk  line  without  success.  Bands  or 
ditches  of  kerosene,  crude  oil,  tar,  oils  of  sassafras  and  citronella, 
tree  tanglefoot,  zenoleum,  naphthaline,  coal  tar  disinfectants,  whale- 
oil  soap,  sharp-edged  tin  and  fur  were  all  failures.  Certain  powerful 
odors,  such  as  those  of  zenoleum,  sassafras  and  citronella,  act  as 
repellents  temporarily,  but  after  a  few  hours  of  evaporation  are  no 
longer  effective.  Ordinarily  these  ants  will  not  cross  bands  of  cotton 
tape  which  have  been  impregnated  with  a  saturated  solution  of  cor- 
rosive sublimate  and  dried,  but  when  attempting  to  leave  an  area 
to  which  they  have  been  confined  by  this  means  they  are  much  more 
persistent  in  crossing  it. 

Water  with  a  film  of  whale-oil  soap  on  it  acted  as  a  repellent  for 
a  few  hours  only,  while  a  film  of  kerosene  upon  water  merely  af- 
forded a  convenient  floor  upon  which  the  ants  could  travel.  The 
difficulty  in  confining  the  workers  with  any  liquid  or  mucilaginous 
substance  lies  in  the  fact  that  they  are  exceedingly  light-  and  sticky 
substances  shortly  harden  on  the  surface  so  that  the  workers  are 
supported.  The  surface  film  of  clear  water  is  in  fact  almost  strong 
enough  to  support  a  worker  not  loaded.  It  is  not  unusual  to  see  an 
ant  alternately  walking  and  swimming  in  crossing  a  narrow  ditch 
of  water  which  has  been  standing  for  a  few  hours.  Minute  dust  par- 
ticles collecting  upon  standing  water  shortly  form  a  film  upon  which 
the  workers  pass  with  ease.  Perfectly  fresh  water  therefore  served 
to  confine  the  colonies  to  their  cages  and  at  first  our  observations 
were  made  upon  colonies  in  cages  which  were  standing  in  dishes  of 
water.  This,  however,  necessitated  frequent  changing  of  the  water, 
and  observations  were  often  brought  to  an  abrupt  finish  by  other 
duties  preventing  the  change  of  water  in  the  vessels  at  the  right  time. 

Our  next  step  was  to  construct  a  small  building,  10  x  30  feet, 
equipped  with  benches  having  upon  them  galvanized  iron  trays 
21/0  X  12  feet.  4  inches  deep.  In  these  trays  the  cages  are  placed 
and  by  suitable  connections  running  water  2   inches  deep  is  kept 


*The  averajre  weljrht  of  one  worker  is  0.0002077  grams. 
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passing  thrnu|2:h  the  trays  day  and  ni^rht.  As  the  ants  will  not  vol- 
untarily enter  runnin}jr  water  this  method  has  worked  admirably. 
The  IniildinjjT  in  which  this  work  is  earried  on  is  shown  in  Plate  6. 
The  iron  trays  and  ant  eagt»s  are  shown  upon  the  rij^ht.  with  work 
tahhnf,  cheniieals.  etc.,  on  the  left.  The  building  is  ecpiipped  with 
tleetrie  lights  and  extension  lights  for  ni^ht  examination,  in  addition 
to  }jras.  and  a  combined  hy^ro^raph  and  thermograph  reeorcfai  the 
temperature  and  humidity  of  the  room  at  all  times.  For  eonvenieni'e 
we  have  called  this  special  building'  a  **fonnicariunr'— whieh  the 
offiee  boy  invariably  confust»s  with  ** auditorium"  and  **natatorium." 
Plenty  of  windows  insure  full  ventilation  at  all  seasons;  and  to  avoid 
abnormally  hi^h  temperatures  in  sunnner  a  second  or  aee(»sKory  nxif, 
2  feet  above  the  main  roof,  breaks  the  rays  of  the  sun  aiul  shades 
the  building  proper.  The  building  has  also  proven  a  convenient  in- 
seetary  for  the  breedinfr  of  other  insiH'ts.  The  Ar^rentine  ant  jhjs- 
.s<*K.st»s  a  markiMl  proclivity  for  attacking?  all  inseets  whieh  one  has 
Htuhr  obsnratinn,  and  all  breeding  experiments  in  eajrw.  no  matter 
what  the  insect,  nuist  be  protected  fnmi  the  ants.  The  trays  of  run- 
ning water  therefore  serve  to  keep  the  ants  away  from  general  eajre 
experiments,  as  well  as  to  cimfine  the  ants  to  the  cajres  in  whieh  they 
themselves  are  lM»in>r  studied. 

It  may  bt*  mentioned  that  l*rof.  (\  W.  Woodworth  of  California 
visited  this  **f<»rmicarium"  in  the  sunnner  of  1!MW  and  so  pleam^ 
was  he  with  the  cajfes  and  the  plumbing  arniiim^nients  of  the  for- 
micarium  that  he  n'turned  to  (*alifornia  and  prepared  a  similar  out- 
fit for  the  study  of  the  Anrentine  ant  tlicn*. 

Establishing  Colonies  for  Study 

To  establish  a  col<»ny  in  one  of  tlie  artificial  f<irmicari«'s  or  ca^*s 
is  <*oniparatively  easy.  It  is  inily  n«*cessary  to  sci-urc  a  fcrtih»  qutvn 
frnin  soin«'  tliriviriu'  outdoor  «*oloiiy  and  pbict*  her  on  tht:  staml.  first 
plaeed  in  water.  toL'ether  with  any  de.sired  nunihcr  nl*  workers  whieh 
liavt*  berii  eapture<l  by  attraetinir  tbcin  to  a  swiM'teiu'd  spoiiirf  t>r  pieet* 
of  fresh  UM'at.  Any  lot  of  workei's  will  ai«»'pt  any  (pirrn  ami  virr 
vtrsn.  Wiien  tpifen  and  Wi»rkers  arc  tinis  pla<M<l  n|)on  the  «'a^re  and 
Its  staiui.  they  usually,  afti-r  a  few  hours,  takr  n|>  their  ahodi*  in  the 
n<  st  proper  .\t  first  wi-  expi-riiiierd  s^mn*  ditVunlty  in  preventin^r 
thcrii  from  rojiirtinir  Inntath  the  Nt.nnl.  I»nt  it  was  pnsintly  found 
that  if  a  littl.*  dirt  In-  !«!riM\id  I'roni  aicthi-r  ••-•Ifiiy  an«l  ]»lact»d  in 
the  eiitraii't-  ••!'  the  !jew  t'«  ■?  iri  i«-a!>  the  ants  umijM  elite!-  at  i»nce  and 
ad«»pt  it  .ts  a  snitahh'  h«»ni«-  Alt*  r  th«-  estahlishineiit  of  su.Ji  etilonies 
the  iineeii  usuallx  eoinnn'iiees  eL".'  •{•'position  in  fr»ini  ♦'»  to  4*^  hours. 


April,  *09]  JOURNAL    OF    ECONOMIC    ENTOMOLOGY  181 

By  establishing  colonies  in  this  manner,  without  immature  stages 
present,  it  is  easy  to  observe  the  daily  rate  of  egg  deposition,  the  in- 
cubation period  of  the  eggs,  and  the  duration  of  the  larval  and  pupal 
stages.  In  some  of  the  records  given  below  single  individuals  have 
been  kept  under  observation  from  deposition  of  the  egg.  through 
larval  an4  pupal  stages,  to  the  adult.  In  other  cases  the  time  from 
deposition  of  the  first  egg  until  hatching  of  the  first  larva  was  as- 
sumed to  be  the  period  of  incubation,  date  of  hatching  of  first  larva 
to  formation  of  first  pupa  the  duration  of  larval  period,  etc. 

The  Queen 

The  dealated  queen  is  well  illustrated  at  c.  figure  4.'^  The  de- 
iilated  queen  measures  from  4.5  to  5  mm.  in  length  and  (jueens  meas- 
uring 6  mm.  in  length  are  not  uncommon.  It  should  be  remarked 
here  that  during  egg  laying  periods  the  abdomen  is  much  larger  and 
longer  than  shown  in  the  drawing.  Normally  the  abdomen  extends 
well  beyond  the  tarsi  of  the  hind  legs.  Unfortunately,  a  drawing 
cannot  show  the  delicate  silky  pubescence  of  the  queen's  body  and 
in  life  she  is  a  far  more  beautiful  creature  than  one  would  imagine 
from  the  drawing,  correct  though  the  latter  is  in  anatomical  detail.* 

The  credit  for  first  discovering  and  recognizing  the  queens  of  this 
species  seems  to  belong  to  Mr.  E.  Baker,  formerly  superintendent 
of  Audubon  Park,  New  Orleans,  and  Prof.  R.  E.  Blouin,  formerly 
in  charge  of  the  Audubon  Park  Experiment  Station.  Queens  found 
by  them  in  August,  1905,  are  still  in  the  writer's  collection.*  If 
Mr.  Titus  was  familiar  with  the  queens  he  evidently  failed  to  mention 
it  in  his  interesting  account  of  this  species.® 

The  rate  at  which  the  queen  deposits  eggs  varies  with  the  prevail- 
ing temperature  and  egg  deposition  is  suspended  entirely  at  low  tem- 
I.eratures.     In  the  artificial  formicaries,  already  described,  the  num- 


'The  writor  is  under  obligations  to  Dr.  W.  M.  Wluvlor  for  a  critical  examina- 
tion of  the  (Irawinpj;  shown  In  figure  4  priin*  to  their  engravure. 

*For  a  detailed  dt^<Tli)tU»n  of  the  qmnni,  see  Joirxal  of  EtT)xoMic  Ento- 
MOlX)0Y,  I,  p.  29. 

"Following;  Is  the  letter  from  Professor  Hlouln.  announcing  the  finding  of 
these  queens : 

Audubon  Park,  New  Orleans.  La., 
August  21.  1905. 
Jl/r.  Wilmon  yeiccJl,  »S7t  re rr/>or/.  La. 

Dkar  Sir:  I  enclose  you  a  few  specimens  of  the  queen  ant  nf  the  sjiecies 
recently  investigated  here  by  Mr.  Titus,  namtMl  by  him  the  New  Orleans  ant, 
or  Iriilomyrmrx  hutnilis  Mayr.  These  wt»re  collected  by  Mr.  E.  Haker,  Supt. 
of  Audubon  Park,  in  his  nursery  right  close  to  us. 

(Signet!)     U.  E.  Bix>riN. 

•Bulletin  52.  Bur.  of  Entomology,  p.  79. 
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ber  of  eggs  laid  each  day  varies  from  one  or  two  to  as  many  as  fifty 
or  sixty.  Thirty  per  day  is  not  far  from  the  normal  number  in  warm 
weather  when  the  food  supply  is  abundant.  It  appears  probable, 
however,  that  the  queens  deposit  much  more  rapidly  in  large  colo- 
nies, although,  from  the  nature  of  the  ease,  this  cannot  be  verified 
by  direct  obser\'ation.  Egg  deposition  becomes  very  slow,  or  ceases 
entirely,  when  the  daily  mean  temperature  falls  below  68°  P. 

Practically  all  queens  under  obser\*ation  have  shown  a  dispoBition 
to  suspend  egg  deposition   entirely   for  longer  or  shorter  periods. 


Fijr  4.  TIm*  .\r;:»*ii!iii»»  :iiit  «i.  ailnit  mali-.  •!/.  IhjkI  «»r  m;ili-:  it^,  |ietloU» 
of  mill*':  /#.  wnrkfr;  hi.  \w.\i\  of  unrkfr;  //.'.  |M'tii»li-  tif  \\i»rk«-r:  •  f**rt  lie  queen ; 
«'/.  \\*"m\  Mittl  iH'ij«i|i>  itf  i|ii«^'ii :  :ill  L'ri*:it)\  *'itl:irL'*<«l  f  frmii  ••iil'-umI  «lritwln|pi 
iiKHlf  iiinItT  thf  aiithitr's  «lii'i*«tinii  !•>    MiH»i  f    M.  KiiiL'i. 
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even  when  such  **oflf''  periods  cannot  be  accounted  for  by  low  tem- 
peratures. 

Fertile  queens  confined  in  test  tubes  without  accompanying  work- 
ers will  often  deposit  a  few  eggs  upon  the  walls  of  the  tubes,  but  we 
have  been  totally  unable  to  get  colonies  established  by  confining 
queens  in  artificial  formicaries  without  workers  accompanying  them. 
This  failure  has  not  been  due  to  any  need  of  workers  to  feed  or  care 
for  the  queen,  since  she  can  feed  herself  from  a  supply  of  honey  or 
sugar  as  readily  as  can  a  worker.  Ordinarily,  she  attends  to  her  own 
toilet  and  it  is  doubtful  whether  she  is  in  reality  ** attended"  by  the, 
workers  in  the  sense  that  queen  bees  are  attended. 

Fertile  queens  do  not  confine  themselves  to  the  formicaries,  either 
natural  or  artificial.  Isolated  dealated  queens  are  not  infrequently 
found  wandering  about  buildings  by  themselves  and,  while  the  queens 
in  artificial  formicaries  ordinarily  stay  within  the  nest  proper,  they 
have  at  times  been  seen  outside  of  it.  The  finding  of  dealated  queens 
wandering  about,  coupled  with  the  fact  that  workers  readily  accept 
a  queefi  from  any  source,  seems  to  indicate  that  new  colonies  may 
sometimes  be  established  in  nature  by  workers  associating  with  such 
wandering  queens.  This  probable  method  of  colony  formation  is 
quite  distinct  from  the  pronounced  division,  or  **  divisional  migra- 
tion," which  is  referred  to  on  a  subsequent  page. 

All  immature  stages  of  the  queen  are  as  yet  unknown.  In  the  two 
seasons  during  which  colonies  have  been  under  almost  daily  observa- 
tion, not  a  single  queen  has  been  developed  in  any  of  the  artificial 
formicaries,  though  males  have  been  developed  in  abundance. 

Virgin  queens  should  be  easy  to  discover  in  areas  heavily  infested 
by  the  species  but  such  is  not  the  case ;  nor  have  we  been  able  to  de- 
tect any  of  the  virgin  queens  when  the  males  were  flying  in  abundance. 
Only  three  virgin  queens  have  thus  far  come  under  our  observation. 
These  were  found  on  April  21,  1908,  by  Messrs.  Bosenfeld  and  Bar- 
ber, two  of  my  assistants,  in  the  course  of  examining  a  very  large  col- 
ony which  had  been  driven  from  a  low  marshy  area  by  the  rising 
waters  of  the  Mississippi  River. 

The  Worker 

The  worker  measures  from  2.25  to  2.75  mm.  in  length  and  is  well 
illustrated  in  figure  4,  &.  As  with  the  queen,  the  abdomen  extends 
to  about  the  tarsi  of  the  hind  legs  when  the  worker  is  active  or  en- 
gaged in  feeding.  The  abdomen  is  capable  of  considerable  disten- 
sion, and  when  the  worker  is  fully  engorged  with  syrup  or  other 
liquid  the  chitinous  plates  of  the  abdomen  are  forced  apart,  rendering 
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the  coiinectiiij<  iiiemhraiH^s  distinctly  visible.  The  writer  has  often 
noticed  workers  returning  from  their  attendance  ii])on  plant  liee 
with  abdomens  so  distended  that  they  looked  like  little  drops  of  sil- 
very liquid.  Particularly  is  this  appearance  presented  when  the  re- 
tuminic  workers  are  viewed  with  a  stronp  lij^ht  beyond  them. 

As  already  stated  there  is  but  one  caste  anionic  the  workers.  In  a 
large  colony  there  seems  to  be  something  of  a  division  of  labor,  cer- 
tain ones  en^ajjring  in  foraging,  others  in  nursing  and  still  others  in 
excavating  or  sanitary  work.  However,  any  individual  worker  can 
assume  the  tluties  of  any  other  and  does  do  so  when  exigencies  de- 
mand. Worker  callows,  barely  hardeninl  into  mature  adults,  go  forth 
in  search  of*fo(id  and  the  hardened  veterans  of  many  months*  ser- 
vice seem  to  make  as  efficient  nurs4»s  as  <»ven  the  y(Mingi»st. 

The  workers  an»  particularly  long-lived.  A  cobmy  of  about  seventy 
workers  was  made  queenlcss  and  brcxnlless  on  July  S,  VM)H.  \\y  ()«•- 
tober  10th  the  n\nn])er  of  workers  had  iMM^mie  reduced  to  about  forty 
and  wmie  of  the  original  ones  sur\'ived  until  February  25,  190!),  a 
period  of  6*0  numths.  Hut  for  the  fact  that  many  of  th«»se  workers 
nu*t  death  accid«*ntally  a  longer  periml  of  survival  would  doubtl«*Ks 
have  lM*cn  recorded. 

The  Egg 

The  egg.  whieh  Ls  to  pnnhK'e  a  worker,  is  elliptieal,  about  .2  mm. 
wide  by  M  mm.  l<mg.  It  is  pearly  wbiti*.  lustrous  and  with<mt  mark- 
ings (Sec  Plate  7,  A).  As  time  for  hat<*biiig  appnmrbes  it  bttM>s  ita 
brilliancy  and  the  surfaee  takes  on  a  dulltT  appearaih't*.  This  is  not 
sufliciently  pn»noun<*ed  and  uuifonii,  however,  to  Ur  taken  as  a 
sht^  guide  to  innm^iliate  hatching.  Th«*  «»i;g  nH»nibrain»  is  cxi'etHlingly 
thin,  so  thin  in  fart  that  when  tbi*  «'nibryo  has  taken  on  the  lan'al 
shaiH'.  the  mem]»ran«»  not  infriMpiently  adapts  itsilf  in  a  way  to  the 
tri*nenil  I'ontour  of  the  enebist'il  embryo,  thus  makiiiir  it  \ery  ilifficult 
to  distiuLTuisb  betwi-en  eirvrs  and  justhatelied  larvie. 

Some  rare  of  thi*  e>:g  by  the  workiTs  s<M»nis  I'vsi-ntial  to  eompK»te 
t»nibry«»nie  <|evelo|inieiit.  Kgu's  «|ep«»sited  in  test  tubes  by  isolat«Ht 
«|U«'ens  have  ir»iiie  tbrouL'b  a  portion  nf  the  «inbr>«»ni«'  ileveiopment. 
but  we  bavf  n»»t  been  suert'Nsful  in  tr«ttimr  tlieiii  t«»  h.Mtrh.  This  may 
be  due  in  ]»art  t«»  the  ejiv  with  \\lii«*b  th**  deli«iit«-  enibnos  ean  be  in- 
jure<l  in  handliiiL'  aiiii  to  tlie  faet  tluit  \\h*\\  plaenl  mt  -la>s  eondeUH- 
inir  ne'isinrt-   nia>    r»Ta!«l   »*r  stop  <|«\i|«i|»nh!it 

Incubation 

Tlh-  I'L'i:^  al*t«  I-  d«-p«'^itn»n  lt\  tbf  tpi.i'n.  h;it«ii  n  Iimim  ]**  to  .Vi 
ibi\s.  a pImiv:   t«»  thr   pnvailuiir  trniperaturt-      Tie-   Ioml'"'!*  periiHls 
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are  doubtless  accounted  for  by  embryonic  development  being  entirely 
suspended  during  cool  weather,  and  it  is  not  impossible  that  the  via- 
bility of  eggs  may  be  entirely  destroyed  by  a  temperature  as  low  p 
25  or  30°,  but  on  this  point  we  are  as  yet  undecided. 

The  period  of  incubation  has  been  determined,  ordinarily,  by  plac- 
ing a  queen  and  workers,  but  no  immature  stages,  in  an  artificial  for- 
micary and  then  noting  the  time  from  deposition  of  the  first  egg  to 
appearance  of  the  first  larva.  This  period  was  assumed  to  be  the 
real  period  required  for  incubation.  In  other  cases,  single  groups« 
of  eggs  have  been  kept  under  constant  observation  throughout  the 
entire  period  of  incubation.  The  following  table  shows  the  varia- 
tion in  development  at  different  seasons,  together  with  the  average 
daily  mean  temperatures  prevailing: 

TABLE  I 

DORATIOlf  OF  EOG  StAGB  AT  DiPFBRBlfT  SBABOlfS— WORKBR 


Record 
No. 

Prom 

To 

Days. 

Average  daily  mean 

temperature  daring 

period. 

Average  daily  mean 
humidity. 

1 

Oct.    1,1907 
Dec.  22, 1907 
Mar.  14, 1908 
May   1,1908 
July  20, 1908 
Jaly  26, 1908 

Not.  16, 1907 
Peb.  14, 1908 
April  9, 1908 
May  23. 1908 
Aug.  10, 1908 
Aug.  12, 1908 

464 
66 

27 
28 
22 
19 

• 

7o.r>p. 

74 
81 
81 

8 

4 

6 

7 

8. 

70.2%  ^ 
68.9 
82.9 
81.5 

Average 

82 

The  Larva 

The  larva  when  first  hatched  is  not  distinguishable  from  the  egg 
without  the  assistance  of  a  magnifying  glass.  For  a  time  after  hatch- 
ing the  body  is  severely  curved,  the  cephalic  end  being  almost  in 
touch  with  the  caudal  end,  but  as  development  progresses  the  larva 
assumes  more  and  more  of  a  straight  form.  The  curvature  is  not 
entirely  lost,  however.  A  recently  hatched  larva,  measured  with  the 
compound  microscope  and  eye-piece  micrometer,  measured  .49  mm. 
long  by  .32  wide.  The  fully  grown  larva?  (workers)  average  1.7  mm. 
long  1  y  .66  mm.  wide.  The  largest  one  under  our  observation  meas- 
ured 1.87  mm.  by  .765  mm. 

•Cages  kept  in  office;  record  of  exact  temperatures  not  available.  The  bal- 
ance of  the  rei'onls  were  made  in  the  **formlcarium"  and  the  recording  instru- 
ments kept  in  tlie  same  room  with  the  cages,  hence  the  temperature  and 
humidity  rwords  are  correct  for  the  exact  loc-ation  of  the  eggs  under  observa- 
tion. 
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The  larv£  are  fed  often  by  the  attending  workers  upon  regurgita- 
ted, and  presumably  predigested,  food.  There  is  nothing  in  the  ap- 
pearance or  actions  of  the  workers  which  do  the  feeding  to  indicate 
that  they  are  different  from  those  which  perform  other  duties,  or 
that  they  are  assigned  to  the  particular  and  exclusive  duty  of  being 
nurses.  The  feeding  of  the  larvae  has  several  times  been  observed 
under  a  magnifying  glass  and  is  as  follows:  The  larva  ordinarily 
lies  upon  its  side  or  back.  The  attending  worker  approaches  from  any 
convenient  direction,  usually  from  one  side  or  from  the  direction  in 
which  the  head  of  the  lan-a  lies  and.  spreading  her  mandibles,  pUoes 
them  over  the  mouth-parts  of  the  larva  which  are  slightly  extruded. 
The  tongue  of  the  worker  is  also  in  contact  with  the  larval  mouth. 
While  the  worker  holds  body  and  mandibles  stationar}-  a  drop  of 
light-colored,  almost  transparent  fluid  appears  upon  her  tongue.  This 
fluid  disappears  within  the  mouth  of  the  lar\-a.  but  it  cannot  be  as- 
certained to  what  extent  the  larval  mouth-parts  are  moved  during 
the  operation,  owing  to  their  being  obscured  from  view  by  the  mandi- 
bles and  head  of  the  attending  worker.  Slight  constrictions  of  the 
larval  abdomen  during  feeding  are  sometimes  noticeable,  at  other 
times  not.  The  time  required  for  feeding  a  single  lar\'a  varies  from 
3  to  30  seconds,  depending  doubtless  ofi  the  hunger  of  the  ''baby.*' 

The  workers  proffer  food  to,  or  at  least  inspect,  each  lar^-a.  for  the 
worker  doing  the  feeding  will  place  her  mandibles  to  the  mouth  of 
one  lar^'a  after  another,  feeding  those  which  seem  to  require  it. 

Both  lan-fp  and  pu|>a'  are  groomed  or  licked  vrith  the  tongues  of 
the  workers;  thus  are  they  ever  kept  in  a  state  of  absolute  cleanliness. 

The  most  pronounced  increase  in  size  of  the  lan*a^  (K^curs  during 
the  first  five  days  after  hatching;  after  that  it  is  relatively  slower. 
As  the  lar^'a  increases  in  size  the  contents  of  the  alimentary*  canal, 
dark  in  color,  can  \ye  s«*en  through  the  walls  of  the  abdomen. 

Just  prior  to  transformation  into  pupa,  the  larva  tukt^  on  a  rather 
characteriKtie  apiK*arance,  which  if  it  were  more  di.stinct.  would  jus- 
tify characterization  as  the  '^pre-pupal"  stauv.  In  this  stage  the 
cephalic  and  thorarie  |M>rtions  of  the  \iir\a  Iwvonie  markedly  smooth 
and  KhiniuL^  with  seirnientation  indistinct  or  abs«'nt.  At  the  same 
time  the  lin»*  of  dt-nian-ation  In-tweeu  tht»rax  aiul  ahd«»n)en  becooMS 
mi»re  di.stin«t  ami  the*  eimtents  of  the  alini»*ntary  ranal  api^'ar  to  be 
shift»-d  neanr  ti»  the  eamlal  end  than  in  tli*-  larva  proper.  The 
mouth-parts.  in«listiii«t  in  the  lar\al  stak'*-.  n«»w  appear  more  prom- 
inent. Th»-  .litTt-ren-*!*  iNtWft-n  larval  an«l  i»rf  pupal  <taj:es  is  by  no 
means  pmnnuni-f^l.  l»ut  with  ]»rai'tiee  <»nf  »a!i  pr»ilii-i  the  approaching 
transfunnatjon  t«»  pupal  statue  by  it  with  rtasi»nahle  aivuraey. 
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The  duration  of  the  larval  period  has  been  determined  by  observa- 
tion in  the  artificial  nests  in  the  same  manner  as  the  incubation  pe- 
riod, already  described. 

The  following  table  shows  the  duration  of  the  larval  period  at  dif- 
ferent seasons: 

TABLE  II 
Duration  op  Lartal  Staob  at  Difprrbnt  Sbasons— Workbr 


Beoord 
No. 

From 

To 

Days. 

Average  daily  mean 

temperatare  daring 

period.* 

Ayerage  daily  mean 
hamldlty. 

1 

Not.  16, 1907 
Feb.    5, 1908 
Feb.     6, 1908 
Feb.  16,1906 
Feb.  20,1908 
April  10, 1906 
April  12, 1906 
July    19,1906 
Aag.  18, 1906 
Sept.    4,1906 

Jan.   16,1906 
April   1,1906 
April   1,1906 
Mar.  28,1906 
Mar.  26, 1906 
April  24, 1906 
April  26, 1906 
Aag.    1,1906 
Aag.  27, 1906 
Sept.  14. 1906 

61 
57 
67 
48 
27 
15 
14 
14 
15 
11 

B2.20F. 

62.2 

62.2 

62 

67 

76.6 

76.1 

80.6 

81.7 

81.1 

6 

8 

10 

8. 

9 

7 

2. 

11 

4. 

71.9% 

71.9 

72 

78 

76.8 

76.2 

82 

71.7 

78.6 

ATerage 

81 

The  Pupa 

The  pupa  immediately  after  transformation  from  the  larval  stage 
is  pure  white,  without  markings,  except  that  the  compound  eyes  are 
prominent  as-  jet  black  spots  upon  the  head.  The  pupa  is  slightly 
larger  than  the  grown  larva,  the  average  length  being  about  2  mm. 
The  head  is  by  far  the  most  prominent  portion.  A  pupa  measuring 
2.04  mm.  in  length  was  found  to  have  a  head  1.19  mm.  in  leng^ 
(dorso-ventral  diameter)  while  the  thorax  and  abdomen  measured 
.51  and  .561  mm.  respectively.  The  pupae  are  shown  in  Plate  7, 
b  and  d. 

As  time  for  transformation  to  adult  approaches  the  pupa  changes 
to  a  creamy  color,  then  through  a  light  brown  to  a  dark  brown,  the 
latter  shade  being  practically  identical  with  the  body  color  of  mature 
workers.  The  time  of  these  changes  varies  with  the  duration  of  the 
pupal  stage,  but  the  following  record  of  changes  in  color  of  a  pupa 
which  occupied  a  full  twenty  days  from  larva  to  adult  (callow),  is 
near  the  average : 


'We  have  not  attempted  to  give  the  accumulated  effective  temperature  neces- 
sary for  the  development  of  different  stages,  as  we  are  not  satisfied  as  to 
the  critical  i)oint  from  which  It  should  be  computed.  It  is  doubtless  higher 
than  43*  F. 
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Ist  to  17th  day — Pupa  pure  white,  except  compound  eyes. 
18th  day — Turned  to  a  light  creamy  yellow. 
19th  day — Became  a  light  brown. 
20th  day — The  brown  color  deepened. 
2l8t  day — Reached  teneral  stage. 

In  some  colonies  there  is  more  or  less  of  an  indistinct  sorting  of 
the  immature  stages,  pups  being  placed  in  one  portion  of  the  nest  and 
larvs  in  another.  This  tendency  is  not  perceptible  in  many  colonies 
and  is  usually  most  noticeable  in  very  large  colonies. 

The  duration  of  the  pupal  stage  has  been  determined  in  the  manner 
already  described  for  the  incubation  and  lar\'al  periods.  The  range 
of  pupal  development  is  shown  in  the  following  table: 

TABLE  III 
DoBATioK  OP  Pupal  Statb,  Ikdividual  Woekbbii,  iI08 


B«oord 
No. 


I 

t 

ft. 

f. 

8. 

10 

7 

8 

f 

11 

4 

II 

IS 

M 


From 

Jan.  21 
Mar.  14 
Mar.W 
Mar.  80 
Apr.  5 
Apr.  6 
Apr.  5 
Apr.  8 
Apr.  85 
Apr.  85 
Auj(.  1 
Auff.  6 
Aug.  10 
Aujc.W 


To 


Daya. 


Avermfre  dally  mean  I  *▼•»*••  d^fiv 


F«b.  14 
Mar.  27 
Apr.  11 
Apr.  14 
Apr.  15 
Apr.  18 
Apr.  80 
Apr.  88 
May  18 
May  14 
Aug.  11 
Aug.  16 
AUJC.80 
Hrpt.  7 
Averajre 


26 
14 
17 
16 
11 
14 
16 
16 
19 
80 
11 
11 
11 
U 


56.5^  P. 

67.5 

78.8 

78.8 

76 

76.8 

76.7 

76.6 

71 

71.2 

832 

88 

n.8 

81.4 


68.8% 

71.8 

68.8 

70.8 

78.5 

74 

74 

74.5 

68.5 

61.4 

80 

74  8 

70.7 

71 

16 


The  Callow  or  Teneral  Stage 

DiiriiiiT  till-  Inst  f(*\v  hours  of  tht*  pupal  sta^'<*  th**  Irirs.  iiiouth-partii 
and  iiutriiiia*  Immmhim*  more  proiiiiiinit  ami  tlic  pupa  is  avsistt^l  in  its 
traiisfoniiatioii  hy  thr  workt-rs.  win*  attfinpt  !«»  straiL'liti-ii  out  tlie  legs 
ainl  aiitiiiiiav  \Vf  art-  «*oiiviih-«Ml  tliat  tlh-ri-  is  a  Vt-rv  thin  tranflpar- 
t'Mt  iiii'iiiliraiif  nr  skin  .surn>uii<iii]);  thi*  pupa,  uhh-h  is  ^Ih  d  at  time  of 
tniii.sforinatinii  l»ut  its  rxistoniM*  is  ditliiMilt  to  ♦•stahlish  satisfactorily. 
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Immediately  after  transformation  the  young  worker  is  colorless, 
almost  transparent,  but  is  otherwise  identical  in  appearance  with  fully 
matured  workers.  To  this  stage,  following  the  custom  of  some  au- 
thors, we  apply  the  term  *  *  callow. ' '  The  callow  is  at  first  very  clumsy 
and  walks  with  uncertain  steps  and  staggering  gait,  reminding  one 
Huich  of  a  worker  bee  just  emerged  from'  the  brood  comb.  During 
tbis  stage  the  workers  seem  still  to  feel  a  responsibility  for  the  cal- 
low's welfare,  for  upon  the  colony  being  disturbed  the  callows,  like 
larvffi  and  pupae,  are  unceremoniously  grabbed  up  by  the  workers  and 
hustled  to  a  place  of  safety. 

The  body  of  the  callow  deepens  in  color  quite  rapidly  and  in  from 
48  to  72  hours  after  transformation  from  the  pupa  becomes  indis- 
tinguishable from  other  adult  workers. 

Time  Required  for  Complete  Development 

By  adding  together  the  minimum  periods  required  for  the  develop- 
ment of  eggs,  larvae  and  pupae,  as  given  in  Tables  I,  II  and  III,  we 
find  that  at  least  41  days  are  required  for  development  from  egg  to 
adult  and  in  a  similar  manner  addition  of  the  maximum  periods  gives 
141  days  as  the  maximum  time  required. 

Prom  the  tables  also  it  is  seen  that  the  average  period  of  incubation 
for  the  eggs  is  32  days,  for  development  of  the  larvae  31  days  and  for 
maturing  and  transformation  of  pupa  to  adult  15  days.  By  adding 
together  these  averages  we  arrive  at  78  days  as  the  average  period  of 
development.  This  of  course  cannot  be  termed  the  time  required  for 
the  development  of  a  generation,  since  workers  do  not  reproduce  and 
the  term  ** generation'*  can  be  used  only  in  referring  to  the  succession 
of  queens. 

The  Male 

The  appearance  of  the  adult  male  is  well  illustrated  in  figure  4,  a. 
The  males  average  about  2.8  to  3  mm.  in  length.  The  most  noticeable 
feature  about  them  is  the  manner  in  which  the  thorax  is  enormously 
developed.  The  abdomen  is  relatively  small  and  the  head  short  and 
blunt.  The  shape  of  the  head  alone  permits  distinction  between  the 
male  and  virgin  (winged)  queen  without  the  aid  of  a  glass. 

The  normal  time  of  appearance  of  the  males  in  the  colonies  is  in 
spring,  but  the  appearance  of  a  relatively  small  number  in  autumn  is 
not  uncommon.  During  mid-wnnter  and  raid-summer  none  are  found. 
The  males  liave  l)een  bred  in  the  artificial  formicaries  in  large  num- 
bers, hence  abundant  opportunity  has  been  afforded  to  study  their  ap- 
pearance and  habits.     The  following  account  of  their  appearance  in 
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one  colony  under  observation  is  typical:  In  Cage  1  the  first  male 
pupa  made  its  appearance  on  April  11,  1908,  and  by  April  15  the 
male  pups  were  numerous.  The  first  of  these  reached  maturity  on 
May  1st.  By  May  11th  the  adult  males  in  the  colony  numbered  11 
and  on  this  date  some  of  them  essayed  a  fiight.  For  several  days  fol- 
lowing daily  fiights  were  made,  most  of  them  terminating  ignomin- 
iously  in  the  galvanized  iron  trays  of  water. 

On  May  14th  the  male  pupae  in  this  colony  were  still  appearing 
abundantly  and  they  continued  to  appear,  at  a  deceasing  rate,  until 
June  27th.  By  July  8th  but  one  male  remained  in  the  colony  and 
this  one  disappeared  by  July  22d. 

Examinations  of  the  outdoor  colonies  during  May  showed  males 
present  in  practically  all  of  them.  Flights  out  of  doors  were  com- 
mon during  May  but  we  were  unable  to  find  any  virgin  queens  among 
the  fliying  males. 

In  the  autumn  males  are  found  in  but  a  small  percentage  of  the 
outdoor  colonies  and  they  rarely  appear  in  the  artificial  formicaries. 
In  December  of  1907  one  of  my  assistants  found  males  exceedingly 
abundant  in  a  single  colony,  while  in  another  colony  an  assistant 
noticed  them  constantly  present  during  all  of  November  and  Decem- 
ber of  the  same  year.  In  October  of  1908  a  few  males  were  found 
in  a  single  outdoor  colony.  We  have  found  no  virgin  queens  in  the 
autumn. 

The  eggs  which  produce  males  are  indistinguishable  from  those 
which  produce  workers  and  we  have  found  no  way  to  separate  the 
male-producing  lame  from  the  worker-prcKlucing  larva'  until  just 
prior  to  pupation.  The  male  larvm  grow  to  a  siimewhat  larger  size, 
on  the  a%'eragt\  than  do  the  woi^er  larvae  and  it  is  thus  possible  to 
predict  with  sc>me  degree  of  certainty  which  of  gn)wu  larw  will 
transform  to  males  and  which  to  workers.  As  Si>on  as  trunsformation 
to  pupa  takes  place  there  is  no  further  confiLsion.  The  male  pupa  is 
fully  oO^r  larjrer  than  the  worker  pupa  ami  has.  by  comparison,  an 
enormous  thorax.  The  male  pupa*  vary  in  length  from  2.78  to  3.23 
mm.,  with  an  av^ragi*  Irn^th  of  ^r04  nun.'  As  tht-  avt*rap»  length  of 
the  thorax  alone  is  1.9  mm.,  it  is  at  cmcf  s«*fn  what  a  n*hitively  large 
part  of  the  hiKly  it  cM»ustitutt»s.  Tin*  nial»*  pupa  is  shown  in  the  center 
of  IMatr  7 

Whrii  tirst  transformed  fn»ni  the  lanal  >tap-  tin-  niali-  pupa  is  pure 
whitf.  with  »xri-ptinu  of  the  oonipnind  rvrs.  w|n«-h  an  faintly  tinged 
with  hrown      <frailually  th**  <^i»lor  of  the  OMnip..uiitl  in«x  <li'e{>ens  and 

•Kn»iu  U)«ti*(ur«-uuiit!«  of  !•»  -i»«^-iiii«»ii««  l»y  Mr.  .\rthur  II    Ki»<(«iift')«l. 
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the  ocelli  become  visible  as  minute  dark  spots  upon  the  head.  The 
male  pupa,  like  the  worker  pupa,  passes  through  gradations  of  creamy 
yellow,  light  brown  and  dark  brown  to  almost  black  before  transform- 
ing to  the  adult  stage.  The  color  reached  by  the  male  pupa  just  prior 
to  transformation  is  piuch  deeper  than  that  attained  by  worker  pupae. 
The  males  are  assisted  in  their  transformation  to  the  adult  stage  by 
the  workers,  and  the  pupal  skin,  or  at  least  a  portion  of  it,  is  worked 
backwards  to  the  tip  of  the  abdomen  and  there  shed  entirely.  Within 
a  few  hours  after  transformation  the  wings  of  the  male  become  fully 
expanded.  The  following  table  shows  the  duration  of  the  male  pupal 
stage  at  different  seasons : 

TABLE  IV 
DuBATioif  OF  Pupal  Statb,  Individual  Malbs,  1908 


Record 
No. 

From 

To 

Days. 

Average  dally  mean 

temperature  daring 

period. 

Average  dally  mean 
hamldity. 

1 

2 

8 

4 

7 

8 

9 

6. 

6 

April  11 
April  14 
April  14 
April  17 
April  17 
April  18 
April  18 
April  30 
Sept  24 

May    1 
May    4 
May    4 

May  10 
May  10 
May  11 
May  18 
May  18 
Oct.  21 

m 

24 
24 
24 
26 
24 
28 

78.e«' 

78.6 

78.6 

72.8 

72.8 

72.2 

72.8 

71.8 

70.6 

89.8% 
68.6 
68.6 
67.8 
•    67.8 
66.7 
66.5 
66.8 
67.6 

Ayerage 

284 

Formation  of  New  Colonies 

Reference  has  already  been  made  to  the  possibility  of  new  colonies 
being  formed  by  workers  associating  themselves- with  wandering  or 
migratorj'  ( ?)  fertilized  queens.  However,  the  more  common  method 
of  colony  formation  is  a  very  different  process.  In  the  autumn  months 
there  is  a  marked  tendency  for  colonies  to  unite  atid  seek  dry  sheltered 
situations,  such  as  masses  of  leaves,  straw,  etc.,  in  which  to  pass  the 
winter.  Comparatively  few  colonies  attempt  to  pass  the  winter  in 
underground  nests  unless  these  are  situated  in  protected  places,  as 
under  buildings,  boards,  vegetation,  etc.  The  large  winter  colonies 
frequently  contain  hundreds  of  queens.  With  the  approach  of  warm 
weather  small  colonies,  varying  in  size  from  one  queen  and  a  dozen  or 
two  workers  to  a  half  dozen  queens  and  several  hundred  workers, 
migrate  out  from  the  large  over-wintering  colonies  and  establish  them- 
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LlmbB  taken  from  the  sprayed  trees  and  checks  showed  that  the  lime-sulfur 
wash  killed  no  scales,  while  the  kerosene  emulsion  destroyed  practically  all. 

Chas.  R.  Neellie,  Cleveland,  Ohio. 

Membracid  Eggs  in  an  Apple.  In  November,  1908,  from  Des  Moines,  Iowa, 
I  received  an  apple  which  had  in  its  skin  a  number  of  Membracid  egg  pouches 
similar  to  those  made  by  Ceresa  taurina  Fitch.  These  pouches  were  just 
'beneath  the  skin  of  the  apple  and  nineteen  were  counted  when  the  im;>- 
ple  was  received.  Several  had  already  been  removed  by  the  sender,  Mr. 
W.  H.  Kinkennon,  who  first  noticed  them.  A  row  of  thirteen  extended  in  a 
nearly  straight  line  from  the  "equator**  of  the  apple  to  a  point  near  the  calyx, 
with  six  more  in  a  line  part  way  around  the  calyx  end.  All  of  the  pouches 
were  placed  with  the  long  axis  parallel  to  that  of  the  apple.  The  egg  pouch 
itself  was  an  oblong  swelling  in  the  skin  of  the  apple,  having  a  small  slit 
lengthwise  at  the  lower  left-hand  side  (the  apple  with  the  stem  end  upwards). 
There  was  no  discoloration  of  the  apple  skin  in  the  vicinity  of  the  egg  pouches. 

The  following  measurements,  made  with  a  Leitz  compound  microscope 
(objective  2,  ocular  3),  were  taken  from  one  of  the  .egg  pouches:  The  pouch 
was  2.54  mm.  in  length;  from  .43  to  .54  mm.  wide,  the  narrow  measurement 
taken  at  the  end  with  the  slit ;  the  slit  itself,  1.08  mm.  long.  Away  from  the 
slit  the  pouch  widens  slightly,  as  the  measurements  show,  and  make  the  slit 
somewhat  pear-shaped.  The  egg  itself  is  pale,  almost  translucent,  and  ap- 
pears broader  at  the  ^d  farthest  from  the  slit  The  measurements  taken 
of  the  egg  are  as  follows:     Length,  1.81  mm.;  width,  .35  to  .47  mm. 

The  apple  containing  the  eggs  was  sent  to  Professor  Herbert  Osbom,  who 
confirmed  the  opinion  of  the  writer,  that  the  eggs  were  those  of  some  Mem- 
bracid, and  possibly  those  of  Ceresa  taurina  Fitch. 

R.  L.  Webster,  Ames,  loica. 

Anthrenus  verbasci  Linn.,  a  common  museum  pest,  feeds,  as  is  well  known, 
upon  a  considerable  variety  of  dry  animal  and  vegetable  substances.  April 
4,  1902,  two  ears  of  com  infested  by  this  insect  were  received  and  placed  in  a 
2-quart  Mason  Jar  and  kept  tightly  closed,  with  no  moisture  aside  from  that  in 
the  somewhat  dried  com.  Breeding  has  continued  apparently  uninterrup- 
tedly during  a  period  of  seven  years.  The  bottom  of  the  Jar  is  nearly  covered 
with  fine,  white  globose  particles,  apparently  starch  grains  falling  from  the 
eaten  kernels  of  corn  and  a  thick  mass  of  the  brown  larval  skins  and  other 
debris.  It  appears  from  the  above  that  tills  insect  is  capable  of  breeding  for 
an  extended  series  of  years  under  such  adverse  conditions. 

E.  P.  Felt. 
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The  editors  will  thankfnllj  reoelve  news  Itema  and  other  niAtter  Ukelj  to  be  of  la* 
tereet  to  ■obaoribem.  Papers  will  be  published ,  so  far  as  possible,  In  the  order  of  re* 
oeptlon.  All  extended  contrlbatlons,  at  least,  should  be  In  the  hands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  of  contributions  maj  be  obtained 
at  cost.  Minor  line  figures  will  be  reproduced  without  charge,  but  the  engraving  of  larger 
Illustrations  must  be  borne  bj  contributors  or  the  electrotypes  supplied.  The  reoelpi 
of  all  papers  will  be  acknowledged.— Bos. 

It  is  with  a  sense  of  deep  personal  loss  and  with  the  most  sincere 
regret  that  we  chronicle  in  this  issue  the  decease  of  another  leading^ 
economic  entomologist.  The  Orim  Reaper  has  in  the  past  year  laid 
a  heavy  tax  upon  our  associates.  Our  loss  in  practical  entomologists 
during  this  period  has  been  equal  to  if  not  greater  than  that  for  the 
preceding  decade.  This  process  is  bound  to  continue  and  can  be  par- 
tially stayed  only  by  the  recognition  of  our  physical  limitations.  May 
we  all  be  equally  fortunate  as  our  recent  associate  in  winning  a  high 
place  in  the  ranks  of  the  profession. 

There  are  dangers,  grave  dangers,  in  exactitude.  This  is  par- 
ticularly  true  where  precise  statements  are  made  in  a  very  emphatic 
manner.  Some  years  ago  a  well  known  entomologist  wrote:  ** Never 
use  the  gas  stronger  than  0.23  gramme  cyanide  per  cubic  foot  on  any 
kind  of  nurserj'  stock."  A  recent  bulletin  changes  this  recommenda- 
tion with  no  note  or  indication  of  emendation  to  .0088  oz.  of  potas- 
sium cyanide  per  cubic  foot.  This  precise  and  somewhat  remark- 
able recommendation  apfK'ars  in  a  bulletin  oKtensihly  (li^signed  for 
practical  farmers.  There  is  iu»  doubt  that  many  a^^riculturisU 
could  figure  out  the  proportion.  There  has  btM*ii  in  the  la^t  few  years 
an  effort  made  to  simplify  our  formula'  and  to  adapt  theiii.  wherever 
possible,  to  the  requirements  of  practical  men.  The  original  recom- 
mendation of  0.25  gramme  ytvr  eubie  fcMit  is  not  particularly  appall- 
ing, though  in  a  country  where  the  avoirdupois  system  is  in  general 
use  it  <K»e<isions  mure  or  less  trouble.  Th**  orijrinator  of  this  nniom- 
mendaticm,  we  fi»f»l.  w<»uki  be  disturbed  if  not  startled.  \n  tin<l  himself 
practically  <|uot(Hl  iis  a<lvisinir  .<M>s.s  nf  nn  i»inn-r  TIin  instance  ap- 
pears to  Im*  a  ca.se  wlhTf  a  man  has  sin^nilarly  failed  in  a^lapting  an 
otherwise*  M'lisihle  n*cninnieiulation.  It  would  hav»»  Immh  plainer  to 
have  written  1  oz.  to  about   114  eubic  fe»*t  of  spact\  if  it  was  consid- 
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ered  necessarj^  to  maintain  this  scrupulous  degree  of  accuracy.  Fur- 
thermore, the  general  recommendation  of  most  entomologists  of  1 
oz.  to  100  cubic  feet  of  space,  a  proportion  abundantly  justified  by 
experience  and  one  appealing:  strongly  to  the  practical  nurseryman 
and  farmer,  appears  to  have  been  entirely  overlooked.  Exactitude 
is  commendable,  scientific  accuracy  is  desirable,  but  neither  are  ad- 
vanced by  the  use  of  large  decimal  figures,  unless  unavoidable,  in 
popular  bulletins.  We  should  never  forget  that  the  general  adop- 
tion of  recommendations  by  the  entomologist  depends  in  large  measure 
upon  their  appealing  to  the  practical  sense  of  the  parties  charged 
with  their  execution. 


Obituary 

:^IARK  VERNOX  SLINGEBLAND 

Mark  Vernon  Slingerland,  Assistant  Professor  of  Economic  Ento- 
mology^ in  Cornell  University,  died  of  Bright  *s  disease  at  his  home  in 
Ithaca,  !March  10.  His  health  had  been  failing  for  some  time,  but  to 
most  of  his  friends  his  death  was  unexpected. 

Professor  Sling^rland  was  born  in  Otto,  Cattaraugus  County,  N.  Y.^ 
on  October  3.  18*>4.  lie  was  a  s«m  of  Jacob  A.  and  Mar^^  (Ballard) 
Slingerland,  lit*  was  educated  in  the  Ottu  village  school  and  in  the 
Chamberlain  Institute  at  Randolph,  N.  Y.  In  1887  he  entered  Cor- 
nell and  in  1892  be  was  praJuated  with  the  degi*ee  of  Bachelor  of 
Science  in  Agriculture.  He  obtained  special  mention  for  special 
study  with  marked  proficiency  in  entomology  during  the  last  two 
years  of  his  course.  Prom  1890  till  1904  he  was  assistant  entomologist 
in  the  Agricultural  Experiment  Statitm,  and  in  1899  he  was  appointed 
assistant  professor  of  economic  entomolog>\ 

Professor  Hlingcrland  was  a  member  of  the  Holland  Society  of  New 
York,  the  American  Association  of  Economic  Entomologists  (of  which 
he  was  president  in  1903),  the  Entomological  Association  of  Wash- 
ington, the  National  Mosquito  Extermination  Society  and  the  Society 
of  Sigma  Xi  (vice-president  of  the  Cornell  chapter  in  1903  and  1904), 
and  a  fellow  of  tht^  American  Association  f«>r  the  Advancement  of 
Science. 

Professor  8ling<'rhnni  rriHrnt-d.  in  ISIU,  Miss  Kffie  li_  i^arii,  who  was 
a  special  student  in  the  university  in  tS89-'91.  She  Jsurvives  him,  with 
one  daughter. 

Although  Professor  Slingerland  had  barely  reached  middle  Ufe, 


196  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [VoL  2 

he  was  recognized  as  being  one  of  the  foremost  workers  in  economic 
entomology,  and  had  attained  an  international  reputation. 

He  was  a  prolific  writer.  He  had  published  many  bulletins,  and 
had  contributed  much  to  the  periodical  press,  especially  to  The  Rural 
New  Yorker,  Country  Life  in  America,  The  American  Agriculturist ^ 
The  National  Nurseryman,  Entomological  News  and  The  Canadian 
Entomologist,  He  was  a  contributor  to  the  Encyclopanlia  of  Ameri- 
can Horticulture  and  to  the  Encyclopedia  of  American  Agriculture. 
At  the  time  of  his  death  he  had  in  preparation  a  volume  entitled 
''Insects  Injurious  to  Fruit/'  which  was  to  appear  in  Macmillan's 
Rural  Science  Series. 

The  position  he  attained  was  reached  by  untiring  industry  and 
a  devotion  to  truth.  His  work  was  characterized  by  painstaking  thor- 
oughness and  an  absence  of  an3rthing  sensational.  His  constant  aim 
was  to  determine  the  exact  and  complete  truth  and  to  present  what  he 
discovered  in  a  clear  manner.  In  this  he  was  ver>'  successful,  both 
in  the  class  room  and  as  a  writer. 

The  bulletins  that  he  published  were  in  a  marked  degree  mono- 
graphic. Instead  of  writing  about  many  insects,  he  selected  a  few 
and  discussed  them  thoroughly,  working  up  so  far  as  possible  every 
detail  in  the  life-histor^'  of  the  species  studie<l.  It  was  doubtless  this 
feature  that  caused  his  work  to  Ih*  so  widely  known  in  other  lands. 
For  example,  his  treatise  on  the  Codling  Moth  was  translated  into 
Russian  and  published  in  that  language. 

Profi-Hsor  Slingi*rland  t<M)k  an  aHive  part  in  various  soientific  and 
horticultural  societies.  He  was  president  of  the  Association  of  Eco- 
nomic  Entomologists  in  19<):i;  chairman  of  the  entomological  section 
of  the  Association  of  American  Aj^ricultural  (.'ollcgi»M  an<l  FIx|>eriment 
Stations  in  1903;  chainnan  of  the  comniittcf*  on  ciitoinology  of  the 
Western  New  York  Horticultural  S<H»icty  lH9,VliH)4  inclusive;  and 
chairman  of  the  committet*  on  entnmoli>gy  of  tlic  New  York  State 
Fruit  Orowers'  Association  in  llKKi. 

As  a  teacher  he  was  clear,  direct  and  paiiwtHkinir.  U^*  ha<l  the 
keenest  interest  in  the  nciMis  of  each  intlividual  stu<ieiit.  Only  a  few 
hours  before  his  death  he  discusstMl  with  a  <'olle«L'ue  tlie  work  of 
several  of  his  students.  Kvi*n  at  that  hour,  when  it  wjis  evident  to 
(»thers  that  the  enii  was  near,  his  thoiitrht  was  not  of  liiniself  hut  of 
his  students. 

In  this  manner  ehise<i  the  life  of  one  who,  althouL'h  iriven  Init  few 
years  to  work,  jie«-onii»lish«'d  nnn-h.  iind  wlio  enilear.d  himsilf  !••  oth- 
el's  l»v  his  sterlinir  qualities  ;is  a  nuin  and  a  friend 
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Revieivs 

Report  of  the  Entomologist,  by  Lawrence  Bruner,  Neb.  Sta. 
Brd.  of  Agric.  Rep't.,  1908,  p.  287-341. 

This  report  gives  summarized  accounts  of  a  large  number  of  injurious  forms, 
tlie  chinch  bug,  the  army  worm,  the  rose  chaffer,  the  clover-hay  worm  receiv- 
ing the  most  attention.  Professor  Bruner's  assistant,  H.  S.  Smith,  gives  a 
summarized  account  of  the  spring  grain  aphis,  Toxoptera  graminum,  and  dis- 
cusses briefly  a  number  of  other  injurious  species.  Mr.  Myron  H.  Schwenk 
contributes  a  paper  on  the  bot-flies  affecting  live  stock  in  Nebraska,  the  ox 
bot-fly,  Hyporderma  Uneata  being  discussed  in  detail. 

Eighth  Report  of  the  State  Entomologist,  1908,  by  W.  £.  Brit- 
ton,  Conn.  Agric.  Expt.  Sta.  Biennial  Rep't.,  Prt.  XI,  p.  763-848. 

This  is  another  of  an  excellent  series  of  reports  dealing  with  the  economic 
entomology  of  Southern  New  England.  It  is  stated  that  the  conditions  are 
more  favorable  than  ever  for  the  extermination  of  the  gypsy  moth  in  that 
state.  A  serious  outbreak  by  the  spring  and  fall  canker  worms  Justifies  the 
extended  account  of  these  insects  accompanied  by  biological  observations. 
A  key  Is  given  for  the  separation  of  the  more  injurious  species  affecting  cu- 
curbitaceous  plants,  each  being  discussed  in  a  summary  manner.  The  elm 
leaf  beetle  is  given  a  detailed  notice  on  account  of  serious  injuries.  The  value 
of 'the  report  is  greatly  increased  by  a  large  series  of  admirable  original  il- 
lustrations. 

Spraying  Apples,  by  H.  A.  Gossard,  Ohio  Agric.  Expt.  Sta.  Bull. 
191,  p.  102-25,  1908. 

This  gives  in  detail  a  series  of  experiments  designed  principally  to  de- 
termine whether  or  not  the  drenching  sprays,  so  much  emphasized  in  the 
western  states,  can  be  profitably  employed  in  the  eastern  sections  of  this 
country.  The  author  concludes  that  very  heavy  applications  of  poisoned 
bordeaux,  within  a  week  or  ten  days  after  the  blossoms  fall,  will  do  much 
toward  producing  a  high  percentage  of  sound  fruit.  It  should  be  observed, 
however,  that  these  results  were  obtained  by  drilled-out  Vermorel  nozzles 
and  not  by  the  Bordeaux  nozzle  advocated  by  Professor  Melander.  Profes- 
sor €k)ssard  finds  that  by  omitting  bordeaux  from  the  first  treatment  after 
blossoming  and  using  only  arsenate  of  lead,  the  danger  of  "russeting"  apples 
is  much  reduced.  The  practical  orchardist  will  be  highly  gratified  to  learn 
that  as  a  result  of  Professor  Gossard's  experimental  spraying,  a  profit  of 
$1,400  was  realized. 

The  Boll  Weevil  Problem,  etc..  by  W.  D.  HrxTER,  U.  S.  Dep't. 
Agric.  Farmers'  Bull.  344,  p.  1-46,  1909. 

This  bulletin  summarizes  in  comparatively  few  pajres  the  outcome  of  ex- 
tended investigations  conducted  by  the  Bureau  of  Entomologj-.  Under  re- 
medial measures,  the  author  emphasizes  first  the  destruction  of  the  weevils 
in  the  fall  by  uprooting  and  burning  plants  and  also  destroying  all  trash  in 
the  cotton  fields  and  in  adjacent  localities  where  the  weevils  are  likely  to 
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hibernate.  Fields  should  be  located  where  damage  cau  be  avoided  so  far  as 
possible.  The  above  measure  should  be  supplemented  by  wide  and  earlj 
planting  in  well  prepared  ground.  A  new  agricultural  implement  devised  by 
Dr.  W.  E.  Hinds  and  known  as  the  chain  cultivator  is  figured  and  described. 
This  implement  is  designed  particularly  to  pulverize  the  surface  soil  and  at 
the  same  time  to  work  the  infested  squares  toward  the  middle  of  the  row, 
where  they  would  be  more  exposed  to  the  sun  and  the  weevils  more  likely  to 
perish. 

What  Constitutes  a  Perfect  Sund  of  Cotton  When  Fighting  the 
Boll  Weevil,  by  Wilmon  Newell,  La.  St.  Brd.  of  Agric.  Immigra. 
Spec.  Boll  Weevil  Bull.  No.  1,  p.  1-15,  1909. 

The  author  calls  attention  to  the  fact  that  a  perfect  stand  of  cotton  with 
boll  weevil  present  is  very  different  from  what  contitituted  a  perfect  stand 
before  its  advent  since  this  pest  does  not  permit  the.  plant  to  **make**  dnrlof 
an  entire  season.  A  summary  of  the  experiments  shows  that  on  opland 
prairie  and  bottom  land  during  two  very  different  seasons  the  average  yield 
of  closely  planted  cotton  was  46%  or  282  lbs.  more  iter  ncre  than  in  widely 
planted  fields.  This  bulletin  is  particularly  interesting,  since  it  gives  concrete 
statements  respecting  the  effects  following  modification  of  agricultural  treat- 
ment In  an  effort  to  control  an  insect  pest.  It  is  well  within  the  province  of 
the  entomologist  to  determine  the  practical  outcome  of  his  recommendatloos. 

The  Saddled  Prominent,  by  Edith  M.  Patch,  Me.  Agric.  Expt 
Sta.  Bull.  161,  p.  312-60,  1906. 

This  is  a  detailed  account,  based  on  t^e  literature  and  original  obsenrations 
and  with  a  bibliography,  of  Heterocampa  guttivitta,  a  species  which  has  been 
very  destructive  in  Maine  to  both  forest  and  fruit  trees.  The  author  in  dis- 
cussing the  control  of  this  species  emphasizes  the  necessity  of  depending  opoo 
natural  enemies,  such  as  birds  and  other  animals.  The  value  of  the  bulletin 
Is  greatly  enhanced  by  a  series  of  original  illustrations. 

The  author  in  bulletin  162  (p.  351-68)  gives  biologic*al  notes  on  a  number 
of  injurious  species.  Among  the  more  interesting  is  a  new  spruce  Tortrix, 
Argyroploce  altietana  Fern,  a  new  Noctuid  fur  apple.  Crocigrapha  normaM, 
the  European  Deilephila  gallH,  EriophytM  fraximiphUa  Ilodgk.  and  E.  fra^imi 
NaL  on  ash.  The  bulletin  is  illustrated  by  a  number  of  original  process 
platea.  The  latter  would  have  been  much  improved  had  a  better  quality  of 
paper  been  employed. 

The  Mosquitos  of  the  Philippine  Islands,  hy  (^l.\ra  South  ma  yd 
LuDU)w.  A  Thesis  Submitted  to  the  Faculty  of  the  Graduate  Stud- 
ies of  the  Georjce  Washington  University,  etc.,  p.  l-(>5,  l*Mj8. 

This  th€«l8  it>nslsts  of  a  large  numl>er  <»f  re<t>nln  MhowliiK  t!ie  (*«mnection 
b4*twf«ti  thi?  prcvalen<*e  of  mus4|ultim  and  the  Iu«-I<l<ii<v  «»f  malaria.  Cmlex 
fatigan$  \n  ntatwl  to  l>e  «  host  of  Filaria  banirnftii  tiuii  more  than  MUi«i>ected 
as  u  host  of  Filaria  philipprnMin.  wlilh*  Ashburn  ami  Cralj;  «!alin  It  as  a  host 
for  iVnjoie.  Mannonia  uniftrtmU  U  Klven  as  a  proven  honi  for  Filaria  6«ii- 
rroftii  in  .VfrUa.  Four  .Vnop!iel!n:e.  Myzomyia  fun*Hta,  M  Iwlhnrn.  Mif:or- 
hynrhun  harhiruntrin  and  M.  fulitjinosun.  are  llsteil  as  pro!ial»le  malarial  htmXn 
In  tlie   nilllpplues.     An  extended   blbilugrui»by   atttMuiMinleH  the  paiier.     The 
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data  the  author  has  brought  together  will  prove  of  great  service  In  deterinln- 

\ng  the  eoonomlc  relations  of  a  number  of  species. 

The  Tussock  Moth  in  Orchards,  by  W.  J.  Schoene,  N.  Y.  Agric. 
Expt  Sta.  Bull.  312,  p,  39^9,  1909. 

This  bulletin  iliscusaes  iiu  outbreak  by  tlit*  white  iiiarke<l  tusstjck  moth  In 
orchards  near  Loekfwrt,  N.  Y.  An  unusual  tlanigh  not  unprei^edented  feature 
was  the  eating  of  the  young  fruit  by  the  caterpillars.  The  author  gives 
preference  to  the  collection  of  the  egg  masses  and  spraying  with  arsenical 
poisons.  The  value  of  this  bulletin  is  greatly  enhanced  by  an  excellent  series 
of  original  lllustrutJons, 

The  Peach  Tree  Bark  Beetle,  hv  H.  F.  Wilson,  U,  S.  Dep't, 
Agri,  Bur.  Ent.  Bull  6S,  Prt.  9,  p.  91-108,  1909. 

This  Is  an  extended  discussion  based  uiion  original  Investigations  of 
Phl(£Otribus  JiminarU  Harris.  As  control  measures*  the  author  tentatively 
advises  severe  trimming  of  all  badly  infested  trees,  burning  the  infested 
branches,  and  the  application  of  a  thick  coat  of  whitewash  three  times  each 
season  to  those  slightly  infested.  A  tine  series  of  original  Illustrations  adds 
greatly  to  the  value  of  the  bulletin. 

San  Jose  Scale  in  Oklahoma,  by  John  F.  Nicholson,  Okla.  Agrie. 
Expt.  Sta.  BuU  79,  p.  67-^8,  1908. 

This  Is  a  general  discussion  of  the  San  Jos^  scale,  accompanied  by  experU 
mental  data  on  methods  of  «H>ntrolling  the  same*  We  seriously  question  the 
wisdom  of  advising,  in  a  popular  bulletin,  .O0S&  of  an  ounce  of  cyanide  [lotns- 
slum  per  cubic  foot  of  space.  In  the  face  of  the  fact  that  the  employment  of 
one  ounce  to  100  cubic  feet  of  space  has  given  such  universal  satisfaction. 

Home-Made  Soluble  Oils  for  Use  Against  the  San  Jose  Scale, 

by  J,  L.  Phillips.  Va.  Agric.  Expt.  Sta.  Bull.  179,  p.  77-88,  1908. 

This  bulletin  gives  formulae  for  the  preparation  of  several  soluble  olls^  to- 
gether with  the  rtisults  of  a  series  of  ex|>eriment».  The  author  advises  the  ex- 
perimental uae  of  these  substances  against  Ban  Jos^*  s<.^le  and  maple  scale, 
and  concludes  that  these  mixtures  can  be  prepared  at  home  for  about  J^ 
the  cust  of  the  wmiuiercial  article. 


Current  Notes 

Cooducccd  by  the  Avtocistc  Editor 

Dr,  Fr.  Srhwsin^jart,  who  was  recently  appolntwl  chief  of  the  zoological 
seetlon  of  the  Htnte  experiment  station  for  Uje  study  of  frtiit  and  viticulture 
in  Rhenish  Bavaria,  is  making  an  lnvt«tigallon  of  tlie  Insects  Injurious  to 
these  crops.  He  desires  to  secure  Amerlaio  imbUcatious  on  such  Insects  and 
would  greatly  appreciate  any  such  publications  that  are  sent  to  him.  Ad* 
dress.  Dr.  Fr.  8chwangart.  Nenstadt  a,  d.  Haardt.  d  MaslmltltaQStrassei 
Uhenlsh  Bavaria. 
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Ro&ln  Pish  Oil  Soap 

for  •|>rayhi»r  Cnsrilwiiv  vifjf*,  r;rn|M' v(ne'#.  etc 


JAMES  GOOD.  Original  Md^ker 

939-41   N.  Front  Sto»t  Philadelphia.  Pa. 

St'nd  for  IkMiklet  im  Plant  l)liM»a«M«i— Fn*' 


PlOtn*^    "'-''f'"n    th.      h.^MtUtl    <J    L\>,,niuu>.^    rnti>,,uJ>,.fu    ,th.  n    „  r.tiltg   (o   adieHtKTd. 
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GET    THE    BEST! 


A  Good  Spray  Fump  BArvM  Big  PmHiM 
mod  I^Asts  fat  Vemrs 


The  Eclipse 


i»  A  f^oo^  fiutnp.  A»  prmcticfll  fruit  grawcn*  we 
ykttt  uMiijj  coitiumii  *pf*yrr*  in  mtr  fn«ti  of- 
climnls'— found  Ihtir  defccU,  mud  *lie 

Hclif>«e.    It*  fcucrc-**  forced  ui»  to  till  nijj 

oti  m  Utyiv  "^cjile.  Voii  Uikc  wo  clmoct*i.  We 
Imve  flotiP  nil  the  expennK-iititig.  t^nc^,  fuUy 
lilimtmlci]  Catalog  «ml  Tn^Mi^e  on  Spnyiitg 
FRKK. 


Morrill  &   Morley 

Bcr^TON  Harbor,  MicHianN 


SWIFTS 

Arsenate  of  Lead 

Is  the  Safest  to  Use 
No  Danger  of  Burning 


M  \i>K  mxia'  by  THB 


MERRIMAC  CHEMICAL  CO. 

I    33  Broad  Street  Bostoti»  Mass. 

\. J 


/l,r»f     'Hfiu'r    M.     f,",r      J-    ir'ilJ     ,    *     ^  ,- 


B£EKECPING 


-roR= 


PROFESSIONAL  MEN 


|OME  five  yenxs  ugo  our  attention  was  drawn  to  the  fact  that 
many  professional  men  were  taking  np  beekeeping ;  some  for 
study,  some  for  honey  and  some  for  money.     Their  nnmber 
hae  largely  iucFea«ed.  and  to  inform  these  who  are  inquir- 
ing we  liave  preiwired  the  following: 


Clieck 

O 


O 

o 
o 
o 
o 

o 
o 


My  Tint  Semon*t  Cxp^ience  with  the  Hone^  B«e.  By  ''The  Spec- 
Uitor'N>f  Tlie  Outlook,  New  York.  A  ten -page  leaflet  rle  tailing 
the  experieiioi^s  of  thl'^i  well-known  writer.  Yon  will  read  the 
leaflet  through  l>efore  you  lay  it  dowu.     Fr«e» 

A  Cler|£ym&ti  and  Hii  ll<»ei.  By  *'Clencu5."  A  thirt>'-two-page 
illustrated  btJoklet  telling  how  a  clerg^^man  kept  bees  to  relieve  m 
tired  mind,  and  incidentally  seeured  a  crop  of  honey.     Free. 

Eeekeepin^  for  Women*  Giviug  the  exxierieuce  of  suceessfnl  women 
l>eekeei)ers  in  viiriims  piirts  of  thi>  Unite<l  States. 

Facts  About  Beei.  By  F.  Daiizeiiluiker,  A  suxty-fonr^iioge  illoa- 
trjited  VM»okli*t.     A  pra»'tical  treatiHe  for  the  amateur.     10  cents. 

HabHs  of  the  Honey  Bee.  By  Dr.  E.  F,  Phillips.  A  somewhat 
:s<'ieutiflr  hiindling  of  the  habits  and  anatomy  of  the  bee.    10  cents. 

The  ABC  and  X  Y  Z  of  Bee  Culture.  A  complete  encyclopCMlia 
on  liet^R  of  58i>  pages,  fnliy  illustrated.  |h30,  postpaid;  half 
leatljer,  $2.00, 

Catalog  of  Beekeeper's  SuppUei.  Our  1908  catalog.  94lh  edition, 
will  W  mailt'd  free  to  any  address  on  request. 

Gleanings  in  Bee  Culture.  A  ^ixty-four-page  illn£itrated  semi- 
monthly  magaxine,  th»"  leading  exixiueiit  of  bee  colrure,  $1.00  a 
year,  but  to  new  subscrii>ers  we  will  furnish  it  six  months  for 
2o  cei$ts.     Sample  copy  fr»*e  with  pleasnre. 

Are  Bees  Reflex  Machines  7  Exix^rimeutal  Contribution  to  the 
|-%  Natural  Hist^r>' i>f  the  Honey  Bee.  A  translation  of  **Sind  die 
*^  Bienen  Rt^flex-machineu?'' bv  Dr.  H.  v.  Buttell-Reepen,  This 
papniT  firwt  appeart»d  in  the  **  6ioIogi8<*heu  Ceutralblatt  "  VoL  XX, 
liKK*,  and  wau  reprinted,  witii  the  addition  of  a  table  of  oouteut* 
and  index,  iu  the  name  year  by  Arthur  Gerirgi,  of  Leipzig.  F<iot' 
note>^  in  this  Engli-nh  <*ditioii  whicli  are  marked  "  E.  F.  P.  '*  are  by 
Dr,  E.  F.  Phillim,  United  States  Deptirtment  of  Agriculture. 
Price  5Dc  postpaid. 

This  sluH^t  may  be  used  as  an  order  ^heet  by  iiroper  checking  on  the 
margin  and  your  .«agiuiture  and  remittance,  if  requir^. 

THE  A.  I.  ROOT  COMPANY, 

MEDINA.  OHIO 


Pfecue  meuHon  the  Journal  of  Ecarmmic  Entomology  when  writinff  la  adfrrfmaw. 


TREE    TANGLEFOOT 


.'■^^ 
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«TNAT    S£TTH 


THE  O.  4  W,  THUM  COMPANY    Orand  Kaplds  Mich* 


SOCIETAS     ENTOMOLOGICA 

Journal  of  the 
International  Entomological  Society 

PI  BM9HED  woiaicmtliljr.    OrigteAl  vtif^dii  in  Qmnjui,  EuirliBh 
mod  Itaich  on  all  cImms  <tf  la»cl»»  Eerlewe  Ut«rAtisri*.  BiblicK 
grapltliml  KoHiMt    telwnrllwi  friiMiiff  to  hnjr,  ii^li  or  t<ju!Jiiiji|rt 
InM^ctJi  <int  ffTiknt*^!  139  UoMi  |p»tift  pm  mnumm  for  iflTf^isijiit,    LItMMi 
T  «i  I ,   To  ooi^fiibMnibiin  10  f if .  or  ft  cMitji,   Y*  art  v 
(If  It.    DiUEi|ili*  cutto  neat  on  t«itii«!i4.     ilmk 

:^U,MU»itiripim  ttDct  aei«ittifle  oofrM|iuttil«ii4»  to  te  difvoiad 
to^M  RdiK«; 

MISS  MARIE  KUHL  ZURICH.  V.  SWITZERLAND 

AjpMMkma  fm  ioliii^pilfiiM^  gpmitaitii  nimiben,  ad?tffiflBnMiit». 


Li 


Felix  L.  Dames 

Sieglitz-Berlin.  Germany 


x'ni  1)11  siiiittaMina. 
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JUST  SIXTY  SECONDS 

Entomologist R  detdre  to  keep  iti  touch  with  DuriierymeQ.  Americnn 
Pmits  publishes  more  nursery  uews  than  any  other  joiinml.  Write  for 
Fpeoial  tifTer  wliich  iududeH  nurHerymeu'g  directory  free, 

AMERICAN  FRUITS  PUB.  CO. 

41«  Exchange  Place  Buildin<  ROCHESTER.  N.  Y. 


THE   SIMPLEX   NET   CO. 

Makers  of  Nets  and  Traps 
ITHACA.  N.  Y. 

Make  the  Lateit  Improved  Apparatui  for  Entomological  Col1ectto|f 
lUiutnted  pHee  li«t  tm  tppUeasioa 


lalemnlfonal 

Instrument 

Company 


Cambridge, 
Mesa* 


"FUMA" 


kUls  IVairie  Dogs,  Woodohucka^ 
(iti|»berti,  SubtermneaQ  1  n  s  e  i*  t  m^ 
M  ujjeu  m  Peetts,  Plant  Lice, 
(iarden  Seed  Inseot^i,  Pea  and 
Bean  Weevils,  Cortj  Weevilis  et^*, 
**The  wheeU  of  the  go<lii  grind  slowly  hut  exceedingly  smalL'^ 
So   with  the  wei'vils,  ln»t   vtm   ran   stof»  ihtAv 

grind       MITITHA    riDRnU    niCIIIDHinr**       as  other* 


FUMA  CARBON  BISULPHIDE 


with  iWHi/i    wiiiii#i/ii     iftiJULri  1111/1^  m-,,    doing. 

Send  for  ilhistrated  pamphlet  *SJ.%  to 

EDWARD    R.    TAYLOR,   PennYan.N.Y. 


Piewif  mttUion  c/te  Jtpwmai  af  Eewmmk  EfOamohjfy  when  imtinj;  io  advertii^^r.^ 


M 


vin 


Arsenate  of  lead 


(D1SPAR£NC) 


The  Original  and  Best  Brand 

DN  this  brand,  we  offer  an  article  of  standard 
strength  and  purity  that  mixes  easily  and 
smoothly  in  cold  water,  remains  in  sus* 
pension  with  normal  agitation  in  the 
spraying  tank,  and  does  not  dog  the  notzlts.  In 
other  words,  a  scientifically  prepared  mixture  of 
practical  value  to  the  practical  man; — and  that 
does  ttot  burn.  Prof.  Slinglerland^of  New  York, 
says:  ** There  has  been  some  injury  to  foliage 
resulting  from  the  use  of  arsenate  of  lead,  but  so 
far  as  I  know  your  Dtsparene  brand  seems  to 
have  caused  no  injury/' 

^^PvrOX^  is  a  combination  of  arsenate  of 

— — —  lead  (Disparene)  and  Bordeaux 

mixture.     It  is  giving   grand  results  in  the  field 

as  a   double  header  in   destroying   insects   and 

checking  blights  and  rusts. 


BOSTON  NEW  YORK         md  dNONNATl 


We  ship  ftlso  from  St.  Louts  and  Sc*  Joiieph.  Mo. 


/Imif  wmuion  tki  Jmmml  M  Kfommk 
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IX 


LECCETTS 

CHAMP«ON 

pUdTER 


For  Tobacco,  Potatoes, 
Vineyard  and  Garden 

tttidt^r  nn  vi'ell  us  upper  i-ide  of  (oUaKt^.    Ill  huc- 
ees»ful  lie**  innii}*  yrwr*. 


BEETLE  POTATO  DUSTER 

4*R0W   HORSe   POWER 


or  mix  vutli  iiuic  ur  Dr^  UttrUu«.uji, 
»« i]e»lriLnr  , 

Write  for  Spray  Calendar  and 
Circular, 

Mimu  fact  tired  by 


LEGGETT  &  BROTHER,  301  Pearl  St..  N.  Y. 
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AMERICAN  ENTOMOLOGICAL  CO 


55  Stuyvesant  Ave. 
BROOKLYN.    N.    Y. 

GEO.  FRANCK,  M^. 


^  Dealers  in  inscctSt  coeoons»  pupae«  btolosrical  aod  ento- 
molofifical  material  and  supplies^ 

n  Manufacturers  of  the  ONLY  GENUINE  SCHMITT 
BOXES,  insect  cabinets,  cases  and  the  AMERICAN 
ENTOMOLOGICAL  CO.  INSECT  PINS. 


Wc  »ludy  to  plewc 


^<IC€«i<gC# 


Pi€4Jue  mention  the  Jountai  *jj  fAXtfunnt''  Entomologtt  when  fvriiimj  to  at/ty^rfiWrt. 


TOBACCO-PRODUCTS 

INSECTICIDES 


The  f  oUovring  at« 


iu  tlanr  rBipiN5tiir#  rliiiw: 


TOBACCO-EXTRACT, 


•*'Biri  1  i^iif  1-  Um  i\K>i  KKMKOY  we  >iave  e^frfoniMl  for 
PLANT  LU  K  iwimjUv  ikpta^,  rU^.Mji  thn  r^pitiion  t^Jipnsttind  bj 
tho  Delta  Coiiuty  Fruit  frmwem  AiiAcxitiitiofi  (ColonulQh  whii^ 
tUM*cl  o)M»m  3000  gAlioiiji  bmt  yi*Ar. 

Dilution:  l  gi^.  of  ''  Black  Ijl^  **  to  65  or  70  imlfl.  of  water. 

Prgf*  C.  P*  GilUtte,  of  thfv  Oc>Iq,  Est>.  Statlcm  nxxHuniMKlii 
thtt  ui4e  of  a  oombtned  uprmy^* 'Black  Leiif' *  aiid  Amoiiaro  of  LoacL 

FCJR  HIIEKP  AND  CATTLE  DIPPINCS,  -Black  hmf*'  ham 
by  far  the  largest  sale  of  any  proprietary  articJi*  in  thipi  country, 

**BUck  Leaf**  i*  fold  iindcr  *  ^u«^«fit«c  fiven  to  tbe  U.  8. 
Gov*t  regarding  tKe  nicotine  vtrcngth — thiit 

ASSURING    UNIFORMITY  I 


TOBACCO-PAPER, 


NICO-PUMC* 


K(ir  Fttmigntijii^  Grt^  uliuu^-*,  Il^r  U^ln,  etc. 


Packed  in 
special  fric- 
ti  on  -  top 
tini  ;  p  r  e  * 
venting  lojf 
of  strength 
by  evapo- 
ration 


TOBACCO-DUST,   «p«^ial«kai>e8 

for  qji^dat  pnrpodftii;  luvpafid  wilb  fiwtlcalar  nigtfd  to  main, 
lahtiug  UNlFURMinr. 

NICOTINE-SOLUTION,  ^"=£::r^ 


5;*S*'*THE  KENTUCKY  TOBACCO  PRODUCT  CO.,  Loalsvllk.  Ky. 


H^tiH  lariii^ii  cA#  Jmifimi  ^  Bctmomk  ISnloMcifd^  when  wnum^  h*  <i*i» 
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Tlie  Rttr  &  Hasslacher 


100  Willidsm  Street,  New  York 
Works:    Perth  Amboy.  N.  J. 


CYANIDE 

Guaranteed  98*99  per  cent 

F\ti  i:enfiatiiig  Hydroeyaiiit*  Acid  (ths* 


The  only  positive  eradicator  of  the  San  Joee  Scale, 
Ked  and  Black  Scale  and  other  insect  peets. 


CHEMICALS 


Co. 


Manufacturing  Chemists 

FOUNDED   1818 

PHILADELPHIA 
NEW  YORK  ST.  LOUIS 


OtJR  PRODUCTS  CAN  BE  OBTAINED  FROM  JOBBERS 
AND    SUPPLY    HOUSES    THROUGHOUT    THE    UNITED    STATES 


PUnse  tnention  the  Journal  of  Economic  Eniomologif  when  writing  to  oefifyTtUfn. 
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The  Journal  of  Economic  Biology 

KtJUrt!  »,>    WALTKIt  ¥L  IX>UJM*K.  M.  Sr,,  r,  L  8.  r  K  *^ 

«r1th  thf  oi>-operitkifi  of 

l*nif  A.  H.  BeciliAlcl  Bttll^r ,  h.  (k;  ,  im   IK  Ro1>i^rt  NrwutimH,  M.  Mr.,  A.  1*  IL,  r.  IC  Sr 

|*yuf.  <*Mn  K.  (!*n"  nl^i.  n  ^'^  M.  It,  1.  A.  A.  K.  Sblplry^  H,  A..  Itoa,  D.  »e^  r*  K.  A, 

T '   '        '■■'  ■   '    '       ,   ■     -^         .■,.■    ■      :■    "         :.r*, 

■  ti'i 

AM  tiu«iti«?it*  ntia  ULflTr»nr  cumaiiitiicjitlciii*.»bimiiJ  imp  milflrwavd  to  til*  fQAilnr, 
llrt1tli«m»UHl,  Ktiicj»nd  ;  nil  Sttlwr-riptUm*  u* 

Messrs.  DULAU  6  CO^  37  Sabo  Sq.,  UodMi.  W. 


PRACTICAL  EXPERIENCE 


GOULDS   •^IKJMONA" 

THE  GOULDS  MFG.  CO. 


X«»  Vufk  Retail  |>|tfM#l|i|ilft  mUa^fo 

At.  I^nilji        l*lttjibaiY        MlnfirM^tntltt 


Thomsen  Chemical  Company 

M&.nufacturing 
Chemist./' 

BALTIMORE.   MD. 


>f  MnufnHtiret*  of  Ui«  following  tpveiahiiM  tv*  aitniying  ituT\»* 

"ORCHARD  BRAND"  SoIuW*  Oil 
"ORCHARD  BRAND"  Lime  Sulphur  Solution 
"ORCHARD  BRAND"  AnenaU  Ua4 
"ORCHARD  BRAND"  Bordeaux  Mixture 
"ORCHARD  BRAND"  BordeAuxAiKnaU  Lead 

Mixture 


WHtm  tar  Dmottftifit  CiweaUr  mad  Prk»  LlM 


/if#^i*»   i>tt^n/i  Ml  |A#  jfo«ffi|i|/  iff  Ert*n*7m«r  f^' 


•nitiiif  ^»  mltrttttm. 
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(Continued  from  April  number) 

President  Forbes:  If  there  is  no  further  discussion,  the  nex{ 
paper  will  be  ** Notes  of  the  Year  from  North  Carolina,"  by  Mr.  Sher- 
man. 

NOTES  OF  THE  YEAR  (1908)  FROM  NORTH  CAROLINA 

By  Franklin  Sherman.  Jr.,  Raleigh^  N.  C. 

While  the  great  majority  of  the  complaints  that  have  reached  my  of- 
fice during  the  year  just  closing  have  been  of  species  already  widely 
known,  yet  there  have  been  a  number  that  have,  in  some  way,  more 
than  usual  interest. 

In  March  a  complaint  (with  specimens)  was  received  from  Wilming- 
ton, in  the  southeastern  part  of  the  state,  of  a  species  of  "mite"  or 
**flea,"  which  was  proving  very  troublesome  by  burrowing  into  the 
skins  of  persons.  They  were  reported  as  being  very  abundant  all  over 
the  ground,  under  the  house,  in  the  stables,  and  in  chicken-coops. 
Specimens  were  at  once  forwarded  to  Prof.  Herbert  Osbom  of  the 
Ohio  State  University,  who  identified  it  as  the  Chicken  Flea  (X^^- 
topsijllu  (SarcopsyVa)  gallinacea),  which  he  says  has  been  trouble- 
some in  Florida  and  Texas  for  a  number  of  years,  but  which  had  not 
previously  been  recorded  north  of  South  Carolina.  Evidently  this 
Creature  is  extending  its  range  and  may  eventually  inhabit  all  the 
warm  sandy  coast  districts.     This  flea  was  discussed  in  the  December 
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iflBue  of  the  JoiTRKAi^  OF  Economic  Entomology,  in  an  article  by  pro- 
fcftior  Ilorrick. 

Thi^  StrawbiTfy  Weevil  (Anthanomtig  ttufnatu*)  again  did  fierioita 
damage  in  the  spring  in  the  southeastern  part  of  our  atate,  wher^  the 
Btrawberrj*  ia  an  important  erof>,  A  number  «>r  yenr^  atfo  we  demon- 
stratcd  at  lea«t  the  fHtUiiy  of  a  number  tif  «iij)p»)«eil  remediea,  and  vm 
the  favorite  varietiea  of  early  berriea  are  principally  pollen-liearing 
aorta,  inH>wet%  do  not  take  readily  to  the  suggestion  to  use  pistillate 
irarietiea. 

The  Cabhagt*  I^n»i*  (Aphisi  hramcae)  \%  a  iierioua  peat  with  ua  al- 
aioal  ^veTY  apring.  The  imtect  seenia  to  paKs  the  winter  in  alt  Jitagea, 
in  small  (or  large)  eolonies  on  the  leaves  of  fulbset  enbbuge,  or  on  win- 
ter collards  (a  erueiferous  crop  peculiar  to  the  south)  and  multiply 
abundantly  when  warm  Rpriug  weather  conien.  We  have  fouud  thjit 
oomplieated  emulsions  of  ken>sene,  with  the  neeessary  care  aa  to  ex- 
aei  proportions  of  oil  and  wat^tr,  are  not  at  all  neeeaaary.  Any  or- 
dioarily  strong  laundry  Hoap  Khaivd  in  thru  pie«»e**  and  diit'^olve*!  in 
boiling  water  and  then  diluted  to  1  pound  of  aoap  to  3  gallona  of  water 
IS  an  entirely  satisfactory  remedy*  One  grower  even  wrote  roe  that 
water  fVlten*d  tlirough  a  barr*^l  of  woml  ashes  estraetnl  t»nough  lye  so 
that  it  was  etfectual,  but  I  am  not  able  to  positively  confirm  this. 

And  right  here  let  rae  %By  a  word  for  simplicity.  The  average 
farmer,  trucker,  or  fruit-grower  (at  least  in  North  Carolina)  is  not  dm- 
posed  to  prepare  and  ust*  remedies  in  whit»h  spiH'ial  rare  has  to  l>*  us«h1 
to  get  projxjrtions  exact  and  when*  there  ari»  also  many  ingredients. 
We  nin*d  to  remember  that  an  entomologist  in  the  xeal  of  his  ejcperi- 
ment  can  easily  proeure  all  sorts  of  suhatances,  and  use  methods  of  ex* 
mclncss,  which  the  ordinary  farmer  will  not,  and  in  most  casea  cannot, 
wm.  We  bliasfully  recommend  ** kerosene  emulsion  at  the  strength  of 
25%  oil*'  for  this,  or  *'at  rate  of  15%  oil*'  for  that,  and  yet  we  mini 
know  that  not  one  man  in  a  dozen  to  whom  we  make  these  suinrestioaa 
letually  gtMs  to  the  trouble  of  prt*paring  the  emulsion  and  teattni^  llu* 
advice.  In  thta  I  believe  that  my  exp^'rienee  is  not  ilitferent  from  that 
of  other  entorooloifiata.  The  simpler  tlie  process  uf  pn»pann|ir  a  r»-m- 
o4y.  the  fewer  the  ingredienta,  and  the  easier  they  may  be  obtained 
the  better,  even  thoiigli  it  my  kill  a  less  percentage  of  the  offondiiig  in* 


la  the  latter  part  of  March  I  reeeived  efimplatnt  of  a  tpeeies  of 
^'Uttlt  brown  cricket/*  which,  to  quote  from  my  correspondent: 

*^Pilea  up  dirt  at  hi«  hole  like  an  ant,  and  pniinisea  to  ifive  a  lot 
of  tremble  with  t«ibaeeo  and  other  plants  that  are  transplanted.  They 
out  the  plants  off  and  pull  them  in  the  gnmnd.     I  see  that  they  are 
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more  plentiful  than  I  ever  saw  them  before  in  land  that  I  want  to 
plant  in  tobacco.    I  have  some  cabbage  that  they  are  cutting  off  now." 

A -later  letter  from  the  same  party  said  that  **they  live  deep  in 
the  clay  and  come  out  at  night  to  do  their  destruction." 

Upon  securing  specimens  it  was  found  that  the  culprit  was  the 
cricket  Anurogryllus  muticus,  of  which  we  had  never  before  had  com- 
plaint and  which  was  only  meagerly  represented  in  our  collections. 
The  burrowing  habit  of  the  species  is  discussed  by  Rev.  A.  H.  Manee 
(of  Southern  Pines,  N.  C.)  in  the  December  issue  of  Entomological 
News, 

Prom  time  to  time  ever  since  I  have  been  in  North  Carolina  I 
have  heard  vagiie  reports  of  a  ** Root-louse"  or  ** Blue-bug"  which 
was  said  to  attack  roots  of  cotton.  The  reports  always  indicated  that 
it  was  a  serious  pest,  but  they  always  reached  me  at  such  times  or 
in  such  manner  that  no  specimens  were  available.  Only  the  persis- 
tency of  the  reports  kept  me  from  assigning  them  to  the  scrap-pile 
of  entomological  fallacies.  The  year  1907  brought  out  an  unusual 
crop  of  reports,  but  in  no  case  could  I  get  specimens.  I  determined, 
however,  to  lay  plans  for  at  least  determining  the  identity  of  the  pest 
in  1908,  and,  accordingly,  last  spring  sent  out  a  circular  letter  to  nu- 
merous growers  saying  that  even  the  identity  of  the  insect  was  yet 
in  doubt  and  asking  their  aid  in  ferreting  out  the  culprit.  As  a  con- 
sequence we  definitely  determined  that  the  species  concerned  is  Aphis 
maidi-radicis  Forbes,  famous  as  the  Com  Root-aphis  of  the  Central 
States.  We  found,  too,  that  in  the  cotton-fields  of  North  Carolina 
it  is  commonly  attended  by  the  ant  Lasius  aliena  Porst,  which  is  con- 
sidered to  be  a  variety  of  Lasius  niger,  the  common  ant  in  attendance 
on  the  Com  Root-aphis  in  Illinois. 

Aphis  maidi-radicis  has  not  heretofore  been  recognized  as  a  cot- 
ton pest.  Dr.  Howard  wrote  me  that  it  had  been  once  reported  from 
South  Carolina  on  cotton, — but  no  published  account  of  it  had  ap- 
peared. Yet  I  am  convinced  that  it  is  (at  least  in  North  Carolina) 
a  cotton  pest  of  real  importance  and  of  wide  distribution.  I  found  it 
in  cotton  fields  at  Raleigh  where  the  infested  plants  were  invariably 
more  stunted  and  belated  in  their  growth  than  uninfested  ones  nearby. 
Growers  say  that  these  stunted  plants  are  likely  to  be  caught  by  frost 
before  they  can  mature  their  crop. 

This  insect  has  never  been  reported  to  me  as  a  com  pest  until  the 
past  spring  when  one  complaint  was  received  from  a  section  where 
the  Cotton  Root-louse  is  not  complained  of.  I  cannot  take  time  and 
space  here  to  discuss  further  the  abundance  and  destructiveness  of 
the  pest  as  revealed  by  my  correspondents,  but  I  hare  scarcely  a  doubt 
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that  in  eai^tem  North  Cftri>lina  it  is  a  pest  of  hmg  standing,  atid  is 
one  of  the  three  or  four  moiit  iinportant  insiH*t  en«*mirs  of  ih<»  Cottun 
Crop, — ^perhaps  the  most  importHrit  of  all. 

A  beetle  of  the  family  Chrysomelida,  by  the  name  of  Luperodes 
brmtnrus,  has  been  ^ven  the  title  of  '^The  New  Cotton  Beetle'*  by 
Prtjf,  K  I,  Smith,  in  Bulletin  2U  of  the  Geori^ia  State  Board  of  Ento- 
niology.  The  species  was  reported  from  Georgia  as  a  i>est  of  cotton 
as  early  m  1802,  and  in  1905  was  stifficiently  destruetive  to  . 
discuasion  in  the  Bulletin  refern*d  to.  This  same  beetle  m 
ilar  injur>'  with  us  in  1903,  1904  and  1905, — and  in  the  present  year 
(1908)  it  was  sent  to  me  with  the  complaint  that  it  was  doinjr  «|#»^- 
struction  to  eorn  by  eatini^  the  silk  off  clean  do¥>Tj  to  the  huak,  and 
de%*ouring  the  pollen  from  the  taasels.  It  seems  to  have  preferene« 
for  the  younir  flowering  |>ortinns  of  the  plants  which  it  attacks. 

The  Cotton  Boll-weeviL  while  of  coiirst*  far  from  our  borders  at 
the  present  lime,  is  allegi^d  to  have  appean^l  fnmi  time  U*  thm*. 
About  15  distinet  species  of  insects  have  been  nent  in  on  susp 
of  being  BoU-wirvil,  the.^  proving  to  be  everything  from  the  sj»» -  > 
of  uut'Weevils  {BalaniHUs)  to  Boll  wonn  and  adult  Lain^^wing  rlir^ 
The  campaign  of  education  is  beginning  to  tell,  however,  and  each 
year  a  larger  and  larger  proportion  of  the  insw^ets  sent  in  are  of  the 
sub-order  Rhyncophorn,  which  shows  that  stniw  diHcri  mi  nation  h  be- 
ing used  in  the  eomplainU  and  inquiries. 

The  genuine  northern  Army-worm  {Ihliophila  nHipunita\  5 

out  in  detitnjctive  numbers  in  AugUKt  not  far  from  Kaleigh 
was  not  thought  that  it  would  normally  he  detractive,  alth^mgh 
Ihe  adultn  ticeur  in  the  fall  ever>-  year  The  outbreak  was  lo«ik»MJ  mU* 
by  my  asHistant,  Mr.  Z.  I\  Mcli^alf.  and  the  inlen'sting  «tudi**s  which 
be  made  on  the  parasitism  of  the  sp4*eies  by  its  usual  Tadiinid  para* 
site,  are  recorded  in  the  December  is»ue  of  the  Joi'Iikal  of  Ra>Mn3(Cjo 

The  Gloomy  Scale  (AspidioiHs  Unrbricasut)  is  a  p«t  with  us  ou 
certain  varieties  of  maple,  and  more  than  the  usual  number  of  e«im» 
plaints  have  been  recorded  in  19W.  Studies  made  by  Mr,  Mclealf 
show  that  it  is  confined  principally,  if  not  entirely,  to  the  varieties 
known  as  Rint  Maple  and  Silver  Mapk%  while  the  Sugar  Maple,  whieh 
is  tht^  one  chierty  relicnl  on  for  shad«*  in  11  '      '  t  attacked. 

The  Klni  Bf^*tle  {Galenifftla  luffnlni  ..*  with  m  ctery 

year,  cbielly  in  the  towns  In  the  pinimont  or  recl-elay  region  between 
the  -'  u«i  of  500  and  1«(^00  feet.     Am  nearly  as  I  can  ascertain 

the  .  ^  ^»egaii  to  bi*  tnily  aerions  about  1898.  hut  the  iiuieet  ta 
now  deatruetive  in  moit  of  our  larger  towns  in  the  part  of  the  statt 
reierred  to. 
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Finally^  I  would  refer  briefly  to  a  work  which  we  only  began  this 
year  in  definite  manner.  Last  year  at  Chicago  Dr.  Fernald  referred 
to  the  fact  that  despite  the  efforts  of  the  entomologists,  the  ravages 
by  insects  continues  to  increase*  and  called  our  attention  to  the  fact, — 
only  too  painfully  apparent  to  us  all,^that  only  a  small  number  of 
our  constituents  really  carry  our  reconnnendationi*  into  practice. 

It  does  seem  to  me  that  we  have  slipped  a  cog  somewhere  when,  at 
this  late  day,  we  still  have  in  every  state  hundreds  of  men  who  depend 
on  apple  orchards  for  a  part  of  their  income,  and  who  not  only  do  not 
spray,  but  do  not  believe  that  spraying  of  apples  will  actually  pay 
for  itself  in  average  years!  These  doubters  are  in  the  majority  in 
some  of  our  states  and  I  believe  that  we  owe  fully  as  much  to  the  duty 
of  pnjvi}vg  ihc  facts  to  these  men,  as  to  discovering  newer  facts  and 
principles  for  the  more  progressive  minority  of  our  people. 

During  1908  we  conducted  apple  spraying  demonstrations  in  six 
different  counties  in  North  Carolina,  at  one  place  in  each  county. 
In  each  case  three  sprayings  were  given,  the  first  treatment  being 
made  The  occasion  of  a  public  meeting, — a  sort  of  field  institute  which 
was  advertised  throughout  the  county  through  the  regular  Farmers' 
Institute  organizations.  A  complete  barrel  outfit  with  two  leads  of 
hose,  and  also  a  complete  bucket  outfit  were  shipped  from  place  to 
place.  Bordeaux  Mixture  and  Paris  Green  were  prepareii  before  the 
audience  at  each  place,  and  the  spraying  was  done  before  their  eyes. 
Three  trees  only  w*ere  used  in  each  test,  and  one  of  them  was  sprayed 
only  on  one  side. 

We  requested  a  report  from  the  owners  in  July  to  show  the  condi- 
tion at  midsummer,  and  again  in  October  to  show  the  condition  at 
apple  harvest.  No  effort  was  made  to  work  out  exact  details  as  to 
percentage  of  wormy  fruit,  etc.  All  we  wanted  was  to  demonstrate 
the  matter  to  the  fruit-grower  from  his  own  everyday  standpoint^ 
and  this  we  did,  Mr,  S.  C.  Clapp,  inspector  of  orchards  for  my  office, 
did  much  of  this  work,  and  he  visited  some  of  the  places  during  the 
summer  and  said  the  difference  between  the  treated  and  untreated 
tree«  was  remarkable.  The  five  mid-summer  reports  were  all  en- 
thusiastic, and  the  five  autumn  reports  were  even  more  so.  I  have 
recently  sent  out  a  circular  to  an  especially  prepared  list  of  fruit- 
growers of  our  state,  describing  this  work  and  giving  all  these  reports. 
If  this  kind  of  demonstration  work  does  not  take  a  real  hold  among 
our  growers  and  convince  them  of  the  real  value  of  a  spray  pump,  I 
shall  be  disappointed. 

This  kind  of  work  cannot  be  called  research  and  the  strictly  guarded 
Adams'  fund  cannot  be  used  for  it.    But  I  submit  that  while  we  ought 
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to  continue  to  seek  for  new  facts  and  new  principles  in  our  science, 
we  must  strive  no  less  to  bring  the  already  well-known  and  well- 
established  facts  into  the  common  every-day  practice  of  a  much 
greater  number  of  our  people. 


President  Forbes  :  As  there  are  two  other  papers  on  the  list  of  a 
similar  character,  I  think  we  will  postpone  discussion  until  after  th^ 
have  been  presented.  The  next  paper  will  be  ''Entomological  Notes 
from  Georgia,**  by  Mr.  Worsham. 

INSECTS  OF  THE  YEAR  IN  GEORGIA 

By  E.  L.  WoBSiiAM,  titate  Kntomoloffist 

This  year,  as  in  the  past,  the  board  has  devoted  most  of  its  time  to 
apple,  peach,  field  and  garden  insects.  The  insects  infesting  the  peach 
and  apple  have  been  the  most  important,  and  much  attention  has  been 
devoted  to  these  insects.  Several  new  insects  have  been  reported  for 
the  first  time,  as  doing  considerable  damage.  The  insects  which  stand 
at  the  head  of  the  list  from  standpoint  of  damage  done  are  the 
various  scale  insects. 

The  San  Jose  scale  (Asifidiotus  perniciosus)  is  the  most  important 
insect  with  which  we  have  to  deal,  though  it  may  be  said  that  it  is 
not  feared  now  nearly  so  much  as  it  was  a  few  years  ago.  Its  spread 
over  the  state  is  ver>'  slow  on  account  of  the  rijrid  nursery  and  or- 
chard inspection  maintained  by  the  State  Board  of  Entomolojf>'.  The 
lime-sulfur  wash  is  still  the  leading  spray  for  this  scale.  In  orchards 
where  this  wash  hss  lieen  used  for  four  or  five  years  the  scale  has  been 
greatly  nnhiced  and  the  <*ondition  of  the  orehards  much  improved. 
For  the  past  two  years  the  l)oard  has  conducted  experiments  with  a 
number  of  mis(*ible  oils.  S<mie  gave  very  go<Ml  n^sults,  hut  it  is  yet 
too  early  to  say  how  they  will  succeed  in  the  e<ninii«»reial  on*hanls. 

The  Cherry  Scale  (Aspidiotus  fin-bcsi)  has  been  found  cjuite  numer- 
ous in  some  csm's.  th<»ugh  as  a  rule  it  does  not  do  a  gn*at  deal  of  dam- 
age 

Peach  Lecaniiuii  {Kuhcanium  mgrofasciaium  ^  has  h(M*ii  found  in 
a  number  of  orehards  where  sprayin^^  with  lime-sulfur  wash  was  not 
practised  last  season. 

The  Oyster  Shell  Bark  Loum'  (Mytilaspis  iKtmvrum  •  and  the  Seurvy 
Bark  Lous**  (Chuniajspia  furfural  were  found  in  a  few  «»nhanls  and 
<»n  soiiu'  tre(*s  they  were  <|uite  numerous.  The  lattiT  was  f«iund  for 
the  tintt  time  on  jwaeh  trees  at  Wayneslxiro. 
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The  West  Indian  Peach  Scale  (Diaspis  pentagona)  was  found  to 
be  quite  abundant  in  Augusta.  It  was  found  on  peach,  catalpa  and 
mulberry  trees,  having  almost  killed  the  peach  and  literally  covering 
the  mulberry  trees.  It  was  found  on  almost  all  of  the  mulberry  trees 
in  the  lower  part  of  the  city.  Steps  will  be  taken  this  winter  to  ex- 
terminate it  before  it  spreads  into  the  peach  orchards.  It  was  thought 
last  season  that  this  scale  did  not  exist  in  the  state,  as  a  search  was 
made  where  it  was  present  a  few  years  ago,  and  none  found.  Just 
how  and  when  it  was  introduced  into  Augusta  is  not  known. 

In  addition  to  the  above,  the  following  scale  insects  have  been 
found:  Aspidiotus  tenehricosus,  on  poplar  trees,  Augusta,  Qa.; 
Ceroplastes  cirripediformis,  on  hackberry  trees,  Augusta;  and  a 
species  of  Kermes  quite  common  on  oaks  in  many  parts  of  the  state. 

The  Gloomy  Scale  {Aspidiotus  obscurus)  is  very  common  on  oaks 
and  maples.  In  some  cases  it  is  being  kept  down  by  the  red  headed 
fungus,  but  maple  trees  in  Atlanta  are  being  killed  by  this  scale. 

Euonymus  scale  {Chiondspis  enonymi)  did  considerable  damage 
during  1908,  killing  several  hedges  in  Atlanta  and  elsewhere. 

The  White  Fly  {Aleyrodes  citri)  was  more  numerous  during  the 
summer  than  ever  before.  In  South  Georgia  it  was  quite  common  on 
orange,  California  privet,  umbrella  trees  and  cape  jessamine.  At 
Darien  it  did  some  damage  to  the  sweet  and  sour  oranges.  We  have 
no  record  of  any  remedial  measures  that  have  thus  far  been  tried. 

The  Shot-hole  Borer  (Scolytus  rugulosus)  was  quite  common  this 
last  summer,  and,  as  in  1905,  was  found  in  some  cases  to  attadc  trees 
that,  to  all  appearance,  were  perfectly  sound.  At  Woodbury  Mr. 
Betts  had  some  badly  infested  trees,  which  he  saved  by  painting  the 
trunks  and  limbs  with  lime-sulfur  wash. 

The  Peach  Tree  Borer  {Sanninoidea  exitiosa)  is  still  a  great  pest  in 
Georgia.  When  mounding  and  worming,  together  with  the  applici^ 
tion  of  a  caustic  wash,  is  practised,  it  does  but  little  damage,  but  in 
neglected  orchards  it  injures  many  trees.  This  insect  is  better  eon- 
trolled  than  it  was  a  few  years  ago,  as  many  have  learned  by  dear  ex- 
perience that  the  applications  of  repellent  washes  are  not  eflfective. 

Numerous  orchards  last  fall  showed  the  work  of  the  Peach  Twig 
Borer  {Anarsia  lincateUa),  and  in  some  cases  they  seemed  to  be  do- 
ing considerable  damage.  In  old  neglected  orchards  they  are  most 
common.  In  orchards  where  the  lime-suifur  wash  is  used  they  do  lit- 
tle damage. 

The  Plum  Curculio  {Conotrachelus  yienuphar)  was  not  so  abundant 
as  in  previous  years,  A  few  orchards  showed  bad  infestation.  In 
one  peach  orchard  near  Woodburj'  it  destroyed  about  50%  of  the 
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peaches.  This  orchard  had  not  b<*^ii  ploughed  for  two  yeara*  A 
few  Jnrgi^  c-cminjorcial  orciinrdK  were  »pmyod  this  last  spring  for 
ciireuHo,  as  our  expf*rimeuts  m  1907  gave  fairly  good  resulta.  In 
the«e  experiments  we  used  two  pounds  of  anienate  of  lead  and  three 
pounds  of  linie  to  fifty  gallons  of  water.  Where  we  »praye<l  twic«, 
69%  of  the  fruit  was  sound ;  three  times^  7296  of  the  fruit  wa*  sound. 
and  w^here  we  sprayed  four  times,  75%  of  the  fruit  was  sound.  On 
lUHprsyed  trees  tb^re  were  13  to  49%  of  sound  fruit;  or  on  seven 
un^prayed  trc«  A  general  average  of  30%  mnind.  In  the  oreliar«k 
where  experiments  were  conducted  iJiis  year  there  was  scarcely  any 
mri'ulio  pri*sent  so  we  obtained  no  n^ult*,  Fn*ni  the  work  carried 
on  for  the  last  thrtx*  years,  we  have  de<Mde«J  if  is  not  safe  to  spray 
penehes  more  than  twice  after  hlooniing,  on  at^eount  of  tnjuQ*  to 
the  foliage  and  frtiit. 

The  Codling  Moth  {Carpocapsa  pamoneU^k)  was  quite  abundant  in 
unsprayed  orchards.  We  have  been  conducting  sprayijig  experimenii 
for  control  of  this  insect  for  the  past  three  years,  and  the  results 
will  soon  be  publishetl  in  detail,  so  we  will  only  mention  the  work 
briefly.  It  now  seems  that  the  number  of  broods  varies  each  year* 
In  1906  two  brocxls  and  a  part  of  a  third  bro<xl  were  found;  in  11>»>7 
nearly  three  cimiplete  hrmKls;  in  1908  thn'e  full  and  a  part  of  a  fourth 
brrM*d  Hut  it  niust  be  remembered  that  this  was  an  extremely  early 
spring,  fruit  blocmiing  alniut  ten  days  earlier  than  usual,  so  the  Cod* 
ling  ^loth  has  had  a  long  aeaaon  in  which  to  develop. 

In  controlling  the  Codlinff  Moth  the  h*st  results  were  secured  tiy 
tpra>ing»  once  before  the  calyx  drwed,  and  twice  for  the  second  brood. 
T'  r  very  nearly  as  good  results  were  jumred  by  spraying  ones 

f  he  calyx  eloaed  and  once  for  the  »eci»fid  brood.     One  ip^^ng 

before  the  calyx  closed  gave  aa  good  ratults  as  three  sprayinffs  ap^ 
plied:    fin^  aa  petals  fell;  second,  before  the  calyx  elosed;  and  tt 
ten  days  later     In  all  of  these  sprayings  we  uschI  Disparene,  ;..  ^ 
pounds;  blnatone^  three  pounds;  lime,  six  pounds;  water.  Afty  gal- 
tons. 

The  Woolly  Aphis  of  the  apple  (SchiaanBurtk  Umi^eru)  was  pfCMQl, 
as  usual,  in  many  apple  orchards.  Some  growen  are  now  using  tbe 
keroM*ne  emulsion  for  this  insect  with  very  good  results. 

The  Green-apple  Aphis  (Aphis  pomi)  was  quite  abundant  m  a  few 
orrltanls.  We  are  now  advising  the  us«^  itf  the  ffsliseeo  deeortion,  or 
15%  keroiene  emulsion  for  fighting  this  louse.  To  beginnem  tn  spray* 
teg  we  usually  recommend  the  tohaooo  deeoelioil  Si  being  the  leisl 
DBely  tn  injure  the  trees. 

The  lleivian  Fly  {JUai^eliola  destructor)  was  present  in  many  wkMl 
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fields,  but  the  infestation  as  a  rule  was  light  and  no  great  amount  of 
damage  was  done.  The  board  has  been  working  on  this  insect  for 
several  years,  and  in  September  a  circular  was  issued  giving  the  re- 
sults thus  far  secured.  From  this  study  it  has  been  found  that  if 
wheat  is  sown  from  October  20th  to  30th,  it  will  not  as  a  rule  be  dam- 
aged to  any  great  extent  by  the  fly. 

The  Boll  Worm  {BeUoihis  obsoleta)  was  present  in  many  cotton 
field/*,  but  no  gi^at  amount  of  damage  reported. 

The  Kew  Cotton  Beetle  {Liiperodes  brunneus)  appeared  again  in 
June,  as  it  did  last  year.  The  first  week  in  July  ^Ir.  A,  C.  Lewis  ex- 
amined some  fields  where  they  had  been  and  found  that  the  damage  in 
no  case  was  very  great.  The  beetles  first  appeared  about  June  20th, 
and  by  July  1st  had  disappeared.  So  far,  we  have  had  no  chance  to 
try  poison  against  this  insect. 

The  Red  Spider  {Tetranychns  gfoveri)  was  present,  as  it  is  nearly 
every  year,  in  several  sections  of  the  state.  In  a  field  of  ten  acres 
near  Midville  it  did  considerable  damage,  and  in  several  other  sections 
of  the  state  great  damage  was  reported.  For  this  insect  we  recom- 
mend dusting  with  sulfur.  Several  cotton  growers  dusted  with  sulfur 
and  with  sulfur  and  slaked  lime,  with  excellent  results. 

Specimens  of  the  Striped  Cucumber  Beetle  (Diahrotka  vittaia)^ 
the  commoD  potato  beetle  (Doryphora  10-lineaia) ,  and  specimens  of 
Harlequin  Cabbage  Bug  {Murgantia  histrionica)  were  frequently  re* 
ceived  by  mail  during  summer.  During  summer  and  early  fall  we 
received  letters  from  several  parties  in  South  Georgia  stating  that  the 
mole  cricket  {Scapferiscus  didactylus)  was  doing  a  great  deal  of  dam- 
age to  garden  cn>ps.  Near  Darien  ooe  party  was  using  poisoned  bran 
mash  to  kill  these  crickets,  with  fairly  good  results. 

Se%*eral  times  during  the  summer  lettei'S  were  received  from  South 
Georgia  stating  that  a  worm  was  killing  cow-i}«as.  The  worms  ate 
out  the  heart  of  the  stem  at,  or  just  below,  the  gmund.  In  one  field 
near  Quitman  two  or  three  acres  were  almost  completely  destroyed. 
When  we  visited  the  fields  which  they  had  infested  we  found  that  they 
had  disappeared  and  a  careful  inspection  showed  that  they  had  g*>ne 
into  the  ground  and  were  found  about  two  or  three  inches  below  the 
surface.  It  is  a  lepidopterous  larva*  but  as  yet  we  have  not  succeeded 
in  getting  adults  to  emerge. 

During  the  summer  and  early  fall  much  damage  was  reported  from 
Cabbage  Web  Worm.  A  number  of  truck  farmers  in  South  Georgia 
state  that  it  is  impossible  to  grow  cabbage,  turnips  and  other  such 
plants  on  account  of  this  insect.  Remedial  measui-es  have  not  been 
Tcry  successful 
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President  Fobmeb:  The  third  paper  of  the  series  is  ''Insects  of 
the  Ya«r  in  Iowa,"  by  Mr.  R.  L.  Webster. 

INSECTS  OF  THE  YEAR  IN  IOWA 

By  R.  I^  Webstes,  Ame$,  lotca 

The  following  notes  on  insect  injuries  in  Iowa  during  the  past  year 
are  taken  from  office  correspondence  of  Prof.  H.  E.  Summers  and  from 
observations  of  the  writer. 

The  English  grain  louse,  Macrosiphum  granaria,  which  was  so  com- 
mon in  Iowa  and  Minnesota  last  year,  has  been  hardly  noticeable  dur- 
ing the  past  season.  Early  in  the  spring  it  looked  as  if  this  species 
might  again  threaten  the  wheat  and  oat  crop,  as  it  did  last  year. 
Winged  forms  of  Macrosiphum  granaria  appeared  in  plots  of  winter 
wheat  at  Ames  on  April  Uth.  Just  whore  these  winged  forms  came 
from  is  unknown.  Certainly  they  did  not  come  from  the  young 
nymphs  on  the  wheat,  for  only  the  very  young  progeny  of  the 
winged  forms  themselves  were  found.  Had  the  species  spent  the  win- 
ter (in  the  grain  there  should  have  been  mm\e  pupte  or  older  nymphs 
present.  Moreover,  the  plots  had  Iwon  examined  almost  daily  for  sev- 
eral weeks  preceding  and  no  traces  of  aphids  of  any  s|)ecie8  had  been 
found.  The  wind  had  been  in  the  south  for  two  <ir  three  <layN  previ- 
ous, so  it  is  possible  that  the  insect  had  been  blown  in.  Were  the  time 
later  in  the  spring,  a  migration  from  one  f^Mxi  plant  to  another  would 
be  probable,  but  at  this  time  of  the  seaiion  I  do  not  know  from  what 
plant  the  aphid  would  migrate.  Last  year  I  foun<l  the  winged  forms 
of  this  species  at  Albert  Lea,  Minnesota,  May  20th,  the  first  appear- 
ance of  the  insect  in  any  form  in  Minnesota  that  spring.  These 
wingeil  fonns  had  alwi  apparently  only  recently  r(»ached  the  grain 
from  8<»nie  other  situation. 

The  spring  grain  aphis,  <»r  >rn»<*n  bug,  Toxopttra  graminum,  was 
also  scarw  in  Iowa  this  year.  Not  until  July  Hth  were  any  s|NM*imen8 
found,  at  which  time  some  aptennis  forms  ap(H*ared  on  vohnite«*r  oats. 
These  were  found  along  the  right  of  way  of  the  (.'.  &  N.  W.  Railway, 
west  of  Ames.  What  was  probably  the  same  sjM*eit»s  was  found  at 
Council  HluflTs  on  August  6th,  but  nowhere  else  in  the  state.  Neither 
this  nor  the  prere<linjr  sp«M»ies  were  found  in  s4»utb«Tn  Iowa  in  March, 
when  a  th(»roii^'h  search  was  made  for  them  in  fields  of  winter  wheat. 

The  wheat  head  army  wonii.  Hdiopfnln  aUnlhnn,  was  very  com- 
mon over  the  state  during'  July.  «»hp«vially  upon  tiinotliy.  The  stalk 
borer,  PajHiip^  ma  nittla,  was  also  eoinnmn  «liiriii^  thi*  suiinner,  bor- 
ing in  com   an«l  oats.     The  elover  K4*(hI   eaterpillar.   Knarmtona   in- 
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terstinctana,  has  been  in  clover  fields  in  the  vicinity  of  Ames.  A 
rather  uncommon  plant  louse,  Aphis  bakeri  Cowen,  has  been  extremely 
common  in  clover  fields  around  Ames,  causing  some  serious  injury. 
One  field  near  the  college  was  severely  attacked  by  this  aphis.  In  mid- 
summer the  aphids  were  found  on  the  laamim  mai  fitms  of  the  plants, 
but  as  the  weather  T)ecame  colder  they  moved  to  the  lower  parts  of  the 
stems,  where  they  were  found  late  in  the  fall,  attended  by  the  large 
black  ant,  Formica  fusca.  The  aphis  was  identified  for  me  by  Mr. 
J.  J.  Davis  from  specimens  found  on  the  stems  of  clover  at  Ames. 

A  strawberry  root  worm,  Graphops  nebulosus  Lee,  was  reported 
from  the  eastern  part  of  the  state  as  causing  serious  injury  to  straw- 
berry plants.  This  is  the  first  time  that  this  species  has  been  noted 
as  being  injurious  in  this  stage. 

The  woolly  aphis,  Schizoneura  lanigera,  has  not  been  so  common  in 
the  nurseries  of  the  state  as  in  previous  years.  It  could  scarcely  be 
found  during  the  season  in  nurseries  which  have  had  much  trouble 
with  this  insect.  Towards  the  latter  part  of  July  the  apple-aphis, 
Aphis  nuUi,  became  very  numerous  on  apple  stock  in  nurseries,  as 
well  as  on  young  apple  trees  in  orchards. 

The  apple  leaf  hopper,  Empoasca  malt,  continues  to  be  abundant  in 
nurseries  generally.  In  one  large  nursery  at  Charles  City,  in  the 
northern  part  of  the  state,  the  apple  stock  was  again  attacked  by  this 
little  hopper.  From  some  observations  made  during  the  summer  in 
various  parts  of  the  state,  there  appears  to  be  five  broods  of  the  hop- 
pers during  the  season,  the  young  hoppers  appearing  about  once  a 
month,  from  May  to  September.  The  lesser  apple  leaf-folder,  Acleris 
minuta,  caused  serious  injury  to  apple  stock  in  two  large  nurseries  in 
the  southwestern  part  of  the  state.  A  series  of  spraying  experiments 
showed  that  tliis  insect  may  be  successfully  controlled  by  spraying 
with  arsenate  of  lead,  the  spraying  being  done  when  the  insect  was  still 
in  the  egg  stage.  Spraying  after  the  larvae  were  old  enough  to  fold 
entire  leaves  was  of  no  practical  value. 

Chionaspis  pinifoliae  was  noticed  to  be  fairly  common  among  ever- 
greens in  one  of  the  large  nurseries  in  southwestern  Iowa,  but  did  no 
appreciable  damage.  Black  Hills  spruce  and  Scotch  pine  were  the 
varieties  most  affected.  A  much  more  serious  pest,  the  San  Jose  scale, 
made  its  appearance  in  Iowa  during  the  past  year.  This  outbreak  is 
treated  more  fully  by  Professor  Summers  in  a  separate  article  to 
be  given  at  this  meeting. 

A  cherr>'  slug,  presumably  Eriocampoides  Umacina,  stripped  many 
cherry  trees  of  their  leaves  in  the  town  of  Ames  and  vicinity.  The 
second  brood  of  this  insect  was  especially  numerous.     Early  in  the 
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•eason  tlie  box  elder  aphis,  Chmiophorus  nefjnmUnis,  wm  ven*  cainman 
on  the  bc»x  raider  trees  tti  various  part*  of  the  »i»U\  The  BuiTalo  t«v«»- 
hopper,  Cerejia  bubalus,  eonlinuaj  to  Im*  abiindaut  ou  young  apple  treea 
in  orchards,  eaiwing  si^rioiis  losg^en  to  yoiing  apple  trees  ever\'  year. 
One  orehanl  of  fifty  aeres  of  young  apple  treea  at  West  Branchy 
Iowa,  was  seven^ly  injured  by  the  work  uf  this  insect.  Clean  eultnra 
in  the  orchards  is  advised  aflrninst  this  pest. 


PUSQkBKT  Fosan;  These  tbn?e  papers  are  now  open  for  diseus- 
tion. 

Ma,  WARHBtrRK:  The  paper  by  Mr.  Webster  interests  me  be^^nse 
be  deals  with  insects  that  we  have  in  Minnesota*  We  have  not  betn 
able  to  find  the  full  rijas  nf  Morroxiphum  tjranarm  m*  far.  litinX  year 
Mr.  Vicker>*  found  fenialesi  produeiui;  young  under  snow,  about  the 
tenth  of  Deeember,  and  this  year  we  have  found  the  same  thing. 
And  in  the  insectary,  where  the  themonieter  had  bi-eo  down  to  fiv« 
below  zero,  on  the  same  date.  Deeember  10»  we  found  the  same  condi* 
tion,  but  no  eggs.  We  have  not  ln'^m  able  so  far  to  And  any  winter 
<?gg».  We  find  eg|i»»  of  Toropiera  and  the  (|uestion  ari««^,  is  T.  t/rami- 
num  really  a  visitor  from  the  HmithT  We  find  it  away  up  to  the 
northern  tmrder*  and  the  fart  that  tbe  eggs  survive  the  winter  ami 
batch  in  the  spring  would  seem  to  indicate  that  it  is  with  lis  all  the 
time. 

Mr,  R.  U  WttSTKH:  I  fimnd  only  the  winged  forms  of  Macm^ 
sipkum  ffranaria  early  in  the  year  in  Iowa  and  Minnesota.  In  what 
form  ill  I  Hud  it  fimt  thin  spring T 

Ma,   V  I  HS:     I  believe  they  were  winged  forms. 

Ma.  Codfjnr:  Mr  President,  I  have  an  idea  that  there  will  be  found 
an  attematton  of  g-  k*  in  }tnrroxiithnm. 

Me.  Knxr:     I  ti  tt  Mr,  </*M»ley  has  undouble<1!v  found  the 

CflPi  of  M9Cftmpkum  at  Boj&eman,  Mem  tana, 

Mr.  SANDi3n5<iK:  WV  got  the  eggs  in  May  or  June  in  Texas,  in  the 
laboratory-,  frtmi  two  or  three  different  lotw.  but  «♦•  nt-vt^r  .  tmld  find 
any  trace  of  them  in  the  field 

)Ir.  8ijNamj^Nn:     I  was  intemiteil  in  th«  u  i4ti«l  mixing 

of  keniaene  emulsion.  I  have  a  few  stunts  that  1  ,  ..  ^..«  t^tyH  thniugh 
in  the  praclioal  mixing  of  insecticides,  and  yon  would  be  snrpriatd  at 
the  arithmetic  they  aomrtimrs  use  in  making  up  keniaesie  emttlaiaii. 
I  beliare  it  is  ver>-  important  for  them  to  realiaa  tba  neeeattty  for  my 
m^rmef  in  nixing  kerosene  emulsion. 

Mr.  SmfeMAK;    If  the  college  student  has  all  that  trouble*  how 
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about  the  actual  farmei's,  nine  tenths  of  whom  have  never  heen  to  col- 
lege or  hi^'h  school?  I  make  a  plea  richt  here  for  an  easy  formula 
that  any  fanner  can  understand  and  use  without  trouble.  All  these 
complications  1  am  inclined  to  think  we  can  do  away  with  to  a  large 
extent,  and  I  do  make  a  plea  for  simplicity  in  these  thinofs. 

Mr.  J.  B.  Smith:  I  want  to  express  my  agreement  with  what  Mr* 
Sherman  has  said.  It  is  the  basis  of  my  recommendations  for  com* 
mercial  insecticides  in  most  cases.  Most  farmers  would  pay  a  little 
more  for  a  commercial  insecticide  than  to  make  it  up  themselves.  It 
was  for  this  reason  that  I  urged,  some  years  ago,  upon  manufacturers 
the  preparation  of  an  oil  that  would  be  directly  soluble  in  water.  It 
was  for  that  reason  that  I  urged  manufacturers  of  chemicals  and  manu- 
facturing  chemists  to  attempt  the  preparation  of  a  commercial  lime 
sulfur  mixture.  It  is  for  that  reason  that  another  manufacturer  is 
attempting  and  has  actually  manufactured  a  soluble  sulfur,  that  is, 
a  preparation  of  sulfur  in  the  liquid  form  that  dissolves  by  simply  put- 
ting it  in  water,  without  any  combination  with  lime.  It  is  the  manu- 
facturer of  chemicals  that  will  help  the  entomologist  out  if  he  is  given 
a  chance,  and  I  recommend  the  manufacture  of  commercial  insecti- 
cides, and  I  recommend  that  the  farmer  buy  his  insecticides  instead 
of  tr>*ing  to  make  them  himself,  for  he  will  certainly  make  a  botch  of 
it  if  he  possibly  can  do  it. 

Mr.  Slingerland:  Mr.  President,  I  feel  there  is  a  bit  of  danger 
in  some  of  Professor  Sherman's  notions,  especially  iu  regard  to  the 
methods  of  conducting  demonstration  experiments.  I  am  a  tirm  be- 
liever in  such  experiments,  but  can  we  not  carry  on  these  demonstra- 
tion exp»?rimcnts  scientifically  just  as  easily?  If  a  farmer  sees  you 
do  it  a  bit  slovenly,  he  will  often  go  to  the  other  extreme  and  do  it 
very  carelessly  and  thus  get  unsatisfactoi-^'  results. 

A  Member  :  Mr.  President,  it  seems  to  mc  that  kerosene  emtilsion 
has  been  given  a  rather  bad  reputation  here  in  this  discussion.  I  want 
to  come  to  the  rescue  of  kerosene  emulsion  as  a  simple  insecticide. 
It  m  true  that  a  great  many  orchard  men  fail  in  mixing  it  up,  but 
I  believe  there  is  a  chance  for  the  elevation  of  the  standard  of  our  or- 
chard men,  so  as  to  make  them  aide  tu  prepare  kerosene  emulsion  and 
make  no  mistake.  I  have  seen  orchardists  in  one  season^  in  one 
county,  prepare,  of  their  own  accord  largely,  about  500,000  gallons 
of  kerosene  emulsion  and  iise  it  successfully  against  woolly  aphis, 
and  I  want  to  say  that  kerosene  emulsion  against  woolly  aphis,  with 
its  powers  of  penetration,  is  a  splendid  insecticide. 

^Ik.  Sherman':     I  maiutaiii  thai  the  maioritv  uf  th*^  in'ni»h-  m  N*>rth 
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Carolina  and  ever>'  other  state  will  not  use  these  complicated  mixtures 
if  they  can  get  anything  simpler. 

Mr.  Britton:  Mr.  President,  I  have  been  much  interested  in  this 
matter  and  about  the  method  of  getting  information  before  the  farm- 
ers who  need  it.  In  many  cases  our  bulletins  are  large  and  are  sent 
to  certain  names  on  the  mailing  list.  They  may  reach  the  farmer, 
but  he  may  be  too  busy  to  read  them.  I  wish  to  call  your  attention  to 
a  simple  method  which  has  been  used  by  us  for  a  few  years,  of  getting 
a  verj'  brief  notice  quickly  before  the  farmers.  We  call  it  the  **  Pos- 
tal Card  Bulletin."  It  is  four  by  seven  inches  in  size  and  is  made  of 
the  same  stock  as  the  ordinary  postal  card.  The  franks  and  address 
can  be  stamped  on  the  face  and  on  the  back  is  printed  very  briefly 
the  instnictions  that  we  wish  to  place  before  the  farmer.  In  receiv- 
ing this  short  notice  he  is  more  likely  to  read  it  and  this  card  is 
especially  well  adapted  to  information  of  a  timely  nature.  We  don't 
claim  any  originality  for  it,  though  we  have  not  seen  anything  like 
it  elsewhere. 

After  transacting  the  usual  routine  business,  which  has  already  been 
reported,  the  meeting  adjourned. 

A.  F.  Bt'BQESs,  SrcrcUrff, 

The  following  papers  were  read  by  title  and  are  herewith  printed  in 
full: 

OUTLINE  OF  AN  INVESTIGATION  INTO  THE  USE  OF 

HYDROCYANIC  ACID  AND  CARBON  DI-SULFID 

GASES  AS  FUMIGANTS 

By  W.  E.  Hl^ds,  .4M5i<rfi.  Ala, 

The  second  object  as  stated  in  the  constitution  of  this  Asso<*iation  is 
**To  give  opportunity  to  individual  workers  of  announcing  proi>osed 
investigati<ms  so  as  to  bring  out  suggestions  nnd  prev«*nt  unneces- 
sary duplication  of  work.*'  Although  this  ha.s  lon^  Yhtu  one  of  the 
primar>'  objects  in  the  meetings  of  the  Assix'iation,  the  records 
show  that  (*omparativ(*ly  little  has  been  presented  at  the  meetings 
along  this  line.  The  writer  l>elieves  that  we  may  ver>'  profitably  dis- 
cuss pn>po.sed  work  in  these  meetinpi.  and  his  prinripal  objects  in 
presenting  the  present  paper  are  three  in  nunib«»r.  First,  to  announce 
the  general  plan  of  the  investigation  which  is  now  under  way;  si^cond, 
to  give  occa.sion  for  a  jr«*nj?ral  discussion  **f  iiu'th<Mls.  plans  and  objects 
presenttnl,  with  a  view  of  securing  sngucstions  as  to  valuable  experi- 
mental work  which  has  Imm'U  done  by  others  and  as  t«»  rhanijes  in  pres- 
ent plans  which  may  apiN*ar  advisHl>le;  and  third,  to  get  an  expres- 


June,  '09]        JOURNAL  OP  ECONOMIC  ENTOMOLOGY  315 

sion  of  the  Views  of  other  workers  as  to  the  most  important  problems 
existing  in  this  particular  field  of  investigation. 

The  paper  will  therefore  be  confined  to  a  general  discussion  of  the 
project,  leaving  out  entirely  the  question  of  results  which  have  already 
been  obtained.  For  a  general  understanding  of  the  project,  its  sub- 
ject and  objects  may  be  stated  as  outlined  in  the  writer's  plan  of 
work. 

Subject. — An  investigation  of  the  factors  governing  the  production, 
diffusion  and  insecticidal  eflSciency  of  hydrocyanic  acid  gas  and  car- 
bon di-sulfid  vapor  as  used  in  economic  entomology. 

Object. — 1.  To  establish  a  scientific  basis  for  practical  working  re- 
quirements under  known  conditions.  2.  Determination  of  minimum 
effective  time  and  dosage  required  by  various  insect  species.  3.  De- 
termination of  maximum  safe  time  and  dosage  usable  with  various 
plants.  4.  Standardization  of  effective  and  economical  formute  for 
various  needs.  5.  Determining  modifications  required  for  effective 
work  under  varying  conditions  of  temperature,  moisture,  light,  insect 
protection  and  plant  resistance. 

Need  for  this  Investigation. — ^From  many  points  of  view  it  would 
seem  that  this  is  one  of  the  most  important  general  fields  of  investi- 
gation demanding  immediate  attention  by  the  economic  entomologists. 
The  general  requirement  for  the  fumigation  of  nursery  stock  before 
its  sale  and  distribution  has  led  to  considerable  experimental  work  in 
the  use  of  hydrocyanic  acid  gas.  The  results  obtained  are  in  many 
instances  indefinite,  doubtful,  or  even  contradictory,  and  as  a  rule  the 
experimental  work  has  been  done  under  such  conditions  that  no 
reasonable  explanation  of  these  inconsistencies  can  be  given.  The 
commercial  value  of  the  stock  thus  treated  must  amount  to  many  mil- 
lions of  dollars  annually.  The  cost  of  treatment,  while  small  as  com- 
pared with  the  value  of  the  stock  itself,  is  still  a  large  item  in  the  ag- 
gregate. 

Besides  its  use  for  treatment  of  nursery  stock  while  in  a  dormant 
condition,  hydrocyanic  acid  gas  is  coming  to  be  extensively  used  for 
the  treatment  of  citrus  trees  and  green  house  crops,  involving  its  ap 
plication  to  living  plants  which  may  be  in  an  active  growing  condition. 
The  reasons  for  susceptibility  of  various  plants  to  injury  by  gas 
treatment  are  but  vaguely  understood,  while  their  importance  as 
bearing  upon  the  general  adoption  of  fumigation  methods  in  green 
house  and  orchard  work  is  very  great. 

The  loss  occasioned  by  insects  to  stored  cereals  and  their  products 
was  estimated  by  Mr.  Marlatt  for  1904  as  being  over  100  million  dol- 
lars.      These  losses  are  particularly  severe  with  com  and  various 
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legutniDou&  seedn.  At  the  present  time  eornpnrfttiwly  Ultl*'  in  tieijig 
done  to  prevent  thiM  enormouH  Uisk.  If  we  ct)n«i<ler  alswi  the  (Umace 
to  Bucli  pHHluctu  in  retail  eslHblishnient«,  to  household  goodn,  tubacoo 
productJi,  ete,,  and  eonKider  nlso  that  the  total  crop  valuation  for  1908 
is  approximately  ei^^ht  hilJion  dollar*  as  eonipared  with  tive  htUiotis 
for  1904,  it  would  appear  that  the  total  in»eet  damage  for  which 
treatment  might  be  made  by  fumigation  will  in  the  three  clami^  at 
nursery  atoek,  green  house  crops  and  storajore  j>rnduct»  pnibably 
amount  to  between  2(XJ  and  300  millions  of  dolhirs  onnunlly. 

In  spite  of  Uie  enormous  economic  importanee  of  thei^*  fumiganls 
in  inse<^ieidal  work,  we  must  admit  frankly  that  our  nm^  of  them  ia 
very  larjjely  ba!*ed  upon  gn&t»  work,  whicli  only  tou  frmpiejitly  ns 
sulta  in  (1)  lack  of  in&ecticidal  efficiency,  (2)  more  or  ImB  injury  to 
the  plants  or  materials  treated.  (3)  to  unneceasary  exp^-nse  involved 
in  the  waati;  of  materials  and  frequently  also  in  the  time  given  to  ihe 
treatment.  In  caae  the  treatment  given  ia  too  weak  to*  kill  the  tnjKMsta 
for  which  it  is  apfdted,  all  of  the  materials  and  time  muMt  be  ccuiaid- 
ered  a**  wasted,  and  similarly  there  in  a  wascte  in  the  u»e  of  a  tanfe 
txoesM  above  what  is  actually  needed  to  kill  the  pesta. 

Even  with  hydrocyanic  acid  pas,  which  has  been  uted  exjjeii* 
mentally  much  more  than  has  Carbon  di  sulfide  it  in  e\ident  tliat  there 
ia  a  great  variation  in  the  dosage  advi.HiHl  by  different  entomalogiits 
for  the  same  purpose.  No  reasons  for  such  variations  are  given,  and 
only  too  frequently  the  results  obtained  are  such  as  to  discredit  the 
reliability  of  entomological  recommendations. 

Particularly  in  regard  to  the  use  of  Carbon  di-aulfid  it  is  notieeabb 
that  the  great  nifijt»rity  of  recommendations  are  mere  fepetitiona  of 
vrhjit  mmiv  other  man  has  previously  advised.  So  far  aa  we  have  been 
able  to  learn*  very  few  definite  in ve«tigat tonal  experiments  have  beeti 
atf  I  with  this*  fumigant,  and  uti  '     the  reommnenda* 

ti*  I  4  in  fSi'UvTiiWy  tfiven  cannot  U  to  aeeomptish  the 

desired  result 

It  seems  then  fore  that  the  tWid  **iwu  to  mvr^tiLMtn.i)  is  ^  xo.i-iingly 
broed  and  aufficiently  important  to  cummand  ihn  uimt  ciircf  ul  mvisti* 
gmtioQ  potaOile* 

Scope  of  Work  Contemplated^— In  a  general  way  we  propoae  to 
eover  a  fair  range  of  i^ubjeeta  in  the  field  fMitltn»Kl  nNive,  To  kmm 
for  each  fumiirant  under  different  workinir  eondittont  the  general  lini* 
tta  of  minimum  dosage  neeeaaary  tti  effeet  the  deatrueti<in  of  vanoai 
tQaeet  peata«  the  maximum  treatment  endurable  by  vartotta  living 
plants,  l>oth  in  green  houaea  anil  ««ut  of  diiora;  and  for  nursery  stock, 
to  detemune  the  modifying  influeneei  of  sueh  ol>vioiu  faetorv  as  lights 
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te?mperature,  humidity,  etc.,  and  to  test  other  factors  which  may  seem 
important.  The  treatment  of  seeds  intended  for  germination  is  an- 
other important  phase  of  the  work,  both  as  regards  the  prevention  of 
insect  injury  to  the  seed  and  the  possibility  of  preventing  this  with- 
out injuring,  by  the  treatment,  the  germinating  power. 

It  will  ho  seen  from  the  preceding  statements  that  the  work  con- 
templated involves  more  than  the  usual  field  of  economic  entoraologj% 
particularly  in  the  determination  of  the  maximum  endurable  time  and 
dosage  usable  with  various  plants  and  in  the  niodiheations  required  for 
effective  work  under  varying  conditions  of  temperature,  moisture, 
light,  etc.  The  project  involves  much  work  in  anatomieal  and  physi- 
ological botany. 

Co-operation. — Arrangements  have  already  been  made  for  c*)6per- 
ation  in  this  botanical  part  of  the  investigation.  Prof,  P,  E,  Lloyd, 
whose  investigations  regarding  the  *  *  Physiolog>^  of  Stomata'*  have 
been  recently  published  in  Carnegie  Institution  Bulletin  No.  82,  has 
been  recently  appointed  professor  of  botany  and  botanist  to  the  Ex- 
periment Station  of  the  Alabama  Polytechnic  Institute.  His  experi- 
ence in  this  field  of  investigation  seenm  to  fit  him  in  an  exceptional 
way  for  this  portion  of  the  work.  He  will  therefore  undertake,  in  co- 
operiitidn  with  the  Department  of  Entomologv*,  the  investigation  of 
the  Hnatoniical  and  physiological  reactions  iif  varioiLs  plant  tissues  to 
these  two  fumigants,  especially  with  regard  to  the  effects  upon  their 
nutritive  and  respiratory  functions.  He  will  also  investigate  the  gen- 
eral question  of  the  susceptibility  or  resistance  of  common  u:reen  house 
and  other  plants  frequently  liable  to  such  treatment,  to  the  effects  of 
these  gases  under  various  conditions  of  treatment  so  as  to  determine, 
if  possible,  the  general  conditions  under  whit-h  fumigation  for  in80t!t 
pests  may  be  practised  with  the  greatest  possible  safety  to  living 
plants.  The  ultimate  object  will  he  to  establish  a  basis  for  making  in- 
telligently such  necessary  or  desirable  modifications  as  are  demanded 
for  successful  fumigation  work  under  varying  practical  conditions,  so 
that  the  destruction  of  insect  pesta  may  be  assureil  without  endanger* 
ing  the  life  of  the  plant  and  without  involving  needless  expense  in 
time  and  materials  for  making  the  treatment. 

Methods  of  Procedurc^Thc  following  general  principles  will  be 
observtd  wht  never  possible  in  securing  the  data  upon  which  the  con- 
elufiions  may  be  bailed : 

1.  Chemical  analysis  of  samples  of  materials  used  in  tests. 
2*  Establishing  definitely  known  working  conditions. 
3.  Securing  data  from  experiments  in  which,  so  far  as  may  be  i",,. 
•ibU\  only  one  factor  at  a  time  will  be  varied. 
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4.  Selection  of  subjects  to  secure  uniformity  and  to  render  results 
comparable. 

5.  Determination  and  study  of  the  influence  of  important  modifying* 
factors. 

6.  Immediate  classification  of  the  data. 

7.  Statements  of  greneral  results  and  conclusions  indicated  by  work 
done  and  determination  of  their  bearing  upon  the  establishment  of 
general  principles  for  practical  work. 

In  a  general  way  the  method  of  procedure  adopted  is  to  secure 
preliminar>'  indications  of  results  by  conducting  series  of  small  tests 
under  controllable  laboratory*  conditions.  E.  g..  for  this  work  two- 
liter  bell  jars  are  used  and  the  work  with  insects  and  seeds  begins 
under  the  constant  condition  of  a  practically  uniform  strength  of  gan 
acting  through  a  grraduated  series  of  time  intervals.  In  this  way  one 
factor  at  a  time  will  be  varied  until  ultimately  the  usual,  general  ef- 
fect of  each  may  be  established. 

When  these  small  tests  have  indicated  some  general  result,  tests 
will  he  made  using  fairly  large  quantities  of  material  to  determine 
the  constancy  of  the  results  obtained.  The  general  applicability  of 
methods  of  treatment  to  usual  conditions  under  which  treatment  may 
be  required  will  then  be  investigated.  Thus  laboratory  results  will 
be  checke<l  by  practical  application  under  the  conditions  for  which 
treatment  might  be  advised. 

In  conclusion  I  may  say  for  those  conducting  this  investigation  that 
we  shall  cordially  welcome  at  all  times  criticJKms  showing  any  avoid- 
able points  of  weakness  in  our  work.  W«*  shall  be  glad  of  any  sug- 
gestions as  to  impri>ved  methods  for  s(H*uring  the  information  we  need 
and  we  are  specially  desirous  of  securing  the  benefit  of  the  viewpoint 
of  others  reganling  the  im|N>rtance  of  various  problems  which  may 
projwrly  come  within  the  K<H»pe  of  this  investigation. 


ENTOMOLOGICAL    NOTES    FOR    MISSOURI    FOR    THE 

SEASON  OF  1908 

\%y  Mamy  E.  Mrrrn:i.i»T.  K'lrJLi/***/*/.   Uo. 

Throuirh<»ut  Central  Missouri  ami  in  iiiiiny  other  st-rtiims  of  the  Mis- 
sissippi  Valley  somewhat  unusual  \veatli«r  eonilitions  luive  prevailed 
for  the  past  two  years  and  it  has  Ih»<»ii  intenstinir  to  not*'  the  effect 
U[x»n  tli«*  disappearani't'  ^r  prevalrnei*  of  injnriius  luvrts. 

In  11K)7.  from  the  ITith  ti»  the  «'nd  of  March.  .Iiilv  licats  and  showers 
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were  followed  by  very  low  temperatures  and  sleet  and  snow  storms 
over  a  large  part  of  the  Middle  West.  In  consequence  of  this,  almost 
the  entire  tree  fruit  crop  was  destroyed.  Here  and  there  in  peculiar 
situations  a  few  peaches  and  apples  matured,  but  in  the  vicinity  of 
St.  Louis  there  was  such  a  dearth  of  the  larger  fruits  that  very  few 
codling  moth  or  curculio  larvae  were  able  to  find  sustenance,  and  or- 
chardists  were  to  some  extent  comforted  for  the  loss  of  their  crops 
by  the  assurance  that  not  enough  of  the  principal  pests  of  the  more 
important  fruits  could  possibly  survive  to  do  appreciable  injury  the 
following  year. 

But  nature  has  many  resources  for  man's  discomfiture.  True,  cod- 
ling moth  larvae  and  curculios,  as  predicted,  were  scarcely  to  be  seen, 
and  the  winter  had  been  favorable  for  the  preservation  of  the  fruit 
buds,  but  scarcely  had  the  blossoms  begun  to  unfold  when  an  over- 
whelming outbreak  of  Aphididce  occurred.  Aphis  malt  on  apple  and 
quince,  A.  prunifolii  on  the  plum,  Myzus  persica  on  the  peach,  in 
such  numbers  that  the  blossoms  were  dwarfed  and  tarnished  and  the 
young  leaves  so  distorted  and  crumpled  that  the  trees  had  the  appear* 
ance  of  being  blighted.  Comparatively  little  fruit  set,  even  on  trees 
that  were  sprayed,  and  very  few  or  no  perfect  fruits  developed  on  ap- 
ple, pear  or  quince  trees.  The  scanty  crop  of  peaches — reduced 
chiefly  through  the  extensive  injury  to  the  foliage — ^was  of  better 
quality  than  that  of  the  pip  fruits,  and  this  was  also  the  case  with 
such  of  the  cherries  and  plums  as  escaped  the  brown-rot. 

In  the  vegetable  garden  also,  the  same  class  of  insects  rendered 
young  plants  of  cabbage,  mustard,  lettuce,  and  later  melons  and  cu- 
cumbers, objects  of  abhorrence  with  the  piled-up  myriads  of  sap 
suckers  clustered  on  leaf  and  stem  and  blossom.  In  the  flower  gar- 
den scarce  a  shrub,  herbaceous,  perennial  or  annual,  afforded  any  sat- 
isfactory blossoming  or  luxuriant  growth  throughout  the  season  on 
account  of  the  extraction  of  its  vital  juices  by  aphids,  green  and  yel- 
low, brown  and  red. 

This  would  not  have  been  the  case  had  not  almost  constant  and  tor- 
rential rains  prevailed  throughout  May  and  June,  undoubtedly  drown- 
ing out  the  natural  enemies  and  checks  of  these  pests.  It  was  not 
until  the  middle  of  July  or  later  that  I  began  to  note  on  the  clusters 
of  aphids  some  Coccinellid,  Syrphus  and  Chrysopa  larvae  and  during 
the  succeeding  late  summer  and  autumn  drought  these  multiplied  and 
proportionately  aphids  diminished.  Aphidius  and  Aphelinus  species 
did  not  become  at  all  numerous,  to  judge  by  the  comparatively  few 
parasited  specimens  observed. 

At  present  (December  20)  very  few  aphid  or  winter  eggs  are  to 
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he  found  even  on  thf  xnotsX  ptt*fu«t»ly  infoHtetl  tn*e»  nnd  plaoU,  and 
fruit  proworj*  and  grardenors  art*  hnfiitifs:  that  Ihi*  scourgi^  has  rim  iUi 
course  for  the  pn^ent. 

[ThiK  eoni*)ude&  the  liJ^t  of  paprm  read  by  title,] 


NOTES     ON     INSECTS     AFFECTING     THE     COCOANUT 
TREES  IN  THE  SOCIETY  ISLANDS 

By  ri.  W,  IiaAXX.  ftianfurd  Inh^'Htif,  Cat. 

In   a  previous  iaaui*  of  tfaui  Journal^   1;  34 L    I    liavc*  pTen  a 
few  not  OS  on   AnpidiotuM  ihsirticior  and  itn  work  on   the*  ^ 

tr«?s  in  these  i»lttndii.  Wiile  ihisi  insirt  \%  rt'**poni4ibU»  for  \\i  _ 
eat  injury  to  the  tree*,  there  are  several  oUiem  that  are  of  more  or  \em 
inipt>rtamv.  Among  the  iw*Ale  inaeeta  thmirhionaspU  aspidistra  ranka 
Dext  to  A^  destructor  in  uuinbeTs  and  probably  in  amount  of  dain«L'** 
dooe.  The  two  are  usually  found  together  on  the  l^^aves  and  frn  * 
B,  uspidistrat  occurs  nn  all  parta  (except  the  trunk  and  D>ot»)  of 
both  the  old  and  young  trees,  the  white  acalea  of  the  maleii  often  form- 
ing white  patches  that  nearly  or  quite  cover  the  leaHeta  on  many  of 
the  leaves.  But  it  is  on  the  nuts  that  it  ia  moat  abundant  and  most 
eonapieuoua.  The  hujsk  of  both  the  young  and  the  old  nuta  are  often 
atonoat  completely  i^ivercd  with  it.  On  aivi^unt  of  thi**  habit  of  at- 
tacking the  hiu%kR  of  the  nuta  it  ta  not  as  tnjurioua  aa  it  would  he  if  it 
-ntion  to  the  young  tender  leaves,  I  alao  coUeeted  it 
to  me  from  several  of  the  ialantla  of  the  group  on  a 
numlier  of  UDideutiAed  weetla  and  ahnibs.  Everywhi*re  it  ia 
abundantly  paraaitized  by  a  umall  ehaleid,  but  I  did  not  aticoeed  in 
rearing  the  parasite.  Ltpidosaphfs  glove  ri  is  often  ver>-  abundant  on 
the  haaea  of  the  older  leavea,  but  aa  long  aa  its  attaeka  are  nslrieted 
to  thta  part  of  the  tree  the  damage  done  is  not  Very  great.  It  is  v 
where  badly  paraaitized.  On  i$ome  leaves  practically  all  of  the  «.  ...^^ 
showed  the  small  round  hole  where  the  parasite  had  escaped.  On  the 
yoting  temUn*  unfolding  leaves  of  many  of  the  trees,  b4>th  old  and 
yonng^  are  Ui  I>e  firiind  large  eoloniea  of  Pstiidcfvoccus  j/atuiani.  Soma 
of  the  young  trees  are  i^eriouiily  InjunHj  in  this  way;  for  as  fast  aa  the 
lender  leavca  break  from  their  abealh  the  tnaeeta  attack  them  and 
when  abundant  produce  a  eonatdefible  amfiunt  of  honey  dew.  This 
nilsed  with  the  white  (loeeuknt  excretion  ooUeeta  in  targe  dropa  and 
mawni  in  llie  folds  of  the  leaves  around  and  below  the  eoJony.    No 
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nHtural  enemies  of  these  insects  were  observed,  but  the  fart  thfit  they 
are  only  to  be  found  on  protected  parts  of  the  tree  would  indicate  that 
some  predaceous  form  keeps  them  from  spreading  to  more  exposed 
parts.  It  is  possible  that  the  small  skinks  and  geckos  that  are  so 
abiui<bint  itri  miiny  4if  the  trees  ^nap  up  any  of  the  insects  that  are 
accessible.  What  seems  to  be  the  same  species  of  mealy-bug  occurs 
abundantly  oo  the  Pandanus.  These  are  often  in  somewhat  more  ex* 
pmed  places  and  I  have  seen  the  larva*  of  lacewiog  flies  feeding  on 
them.  It  is  verj'  likely  that  these  lar\a»  attack  the  mealy-bug  on  the 
coacoanut  trees  as  weM  This  is  probably  the  same  species  of  PsendO' 
rorvu:(  that  is  reported  as  doing  considerable  damage  to  cocoanut  trees 
in  other  groups  of  the  South  Sea  Islands. 

Toward  the  base  of  many  of  the  older  leaves  on  some  of  the  treejs 
may  be  seen  small  holes,  from  which  flows  a  resin-like  exudation. 
Often  this  has  issued  to  such  an  extent  that  the  whole  lower  portion 
of  the  leaf  is  covered,  «tr  it  ci»llects  in  lumps  on  the  leaf  below.  Often 
bits  of  leaf-tiber  and  larval  castings  are  mixed  with  the  exudation » 
Around  these  holes  the  tissue  of  the  leaf  is  more  or  less  blackened  and 
decayed*  Two  different  types  of  these  holes  may  be  found,  usually 
on  the  same  tree,  distinguishable  principally  by  their  size  and  the 
amount  and  extent  of  the  injury.  Both  are  made  by  the  larvae  of 
weevils;  a  large  one,  the  adult  of  which  is  about  13  mm,  in  length, 
and  a  smaller  one  about  one  half  the  size,  kindly  identified  by  Mr. 
Schwarz.  through  Doctor  Howard,  as  Sphcnophorus  ohscurus  Boisd» 
and  Calandra  tnitrnjfis  Guerin.  The  larger  larva  usually  works  cb»ser 
to  the  base  of  the  leaf,  often  killing  the  leaf  by  burrowing  all  through 
it.  Sometimes  the  larva  will  keep  close  to  the  edge  of  the  leaf  or  go 
only  as  far  in  as  the  center,  boring  a  tortuous  chamber  from  V2  to 
%  an  inch  in  diameter.  The  burrow  is  usually  filled  with  the  chaff 
and  eastings  and  the  lan^a  is  usually  found  at  the  upper  end  of  the 
burrow.  Often  from  the  blackened  portion  of  the  infested  leaf  the 
resinous  exudation  will  be  issuing  in  several  places,  making  it  appear 
that  several  larvae  are  at  work  in  the  same  leaf.  This  is  sometimea 
the  case,  but  a  single  larva  may  bore  along  a  leaf  stem  for  12  to  15 
inches,  causing  the  exudation  to  flow  in  abundance  from  several  open- 
ings  and  making  many  large  discolored  spots,  beneath  which  the  tie- 
sue  is  soft  and  decayed.  The  older  leaves  are  usually  attacked. 
After  attaining  its  full  growth  the  larva  bores  close  to  the  surface  and 
constructs  a  rude  oval  cocoon  out  of  the  fiber  that  it  has  been  eating 
and  transforms  to  the  pupa  stage,  from  which  it  later  issues  as  the 
tidult  beetle.  The.se  cocoons  may  usually  be  found  quite  abundantly 
in  the  chaff  at  the  base  of  old  leaves  or  in  the  old  leaves.     In  some  in- 
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itanceii  the  larva  bores  into  the  trunk  of  the  tree  for  a  ahort  diflianoe 
where  the  broad  leaf-base  joina  the  tree.  In  one  instiince  I  found  Um 
beetle  quite  abundant  in  and  around  the  prowin^^  tip  of  a  yooiig  irm 
that  was  dying*  whether  as  a  result  of  the  work  of  the  beetle  or  from 
some  other  cause  I  was  unable  to  determine. 

The  KinuUer  weevil.  C\  taitenms,  aeems  in  be  much  more  abundant 
and  on  account  of  ita  habitji  is  perhaps  nion'  injurious  than  the  larger 
apeciesu  It  lit  found  nioitt  t^ommonly  boring  into  ihe  fnige  of  the  base 
of  the  leaf-ntem.  Its  presence  xh  tntlieattMl,  hi^  with  the  larger  species, 
by  the  presence  of  a  gummy  exudation  mixed  with  castings.  These 
are  often  in  the  shape  of  long  twisted  strings,  %  to  Vn  inch  long.  A* 
the  larvie  do  not  work  a**  «leep  in  the  tissue  of  the  leaf  as  do  thoee  of 
the  larger  species,  the  damage  here  is  not  very  great,  but  when  they 
work  further  out  at  the  base  of  the  leaflets  many  of  tlie  leaflets  an*  de- 
stroyeii 

A  still  more  si*rious  damage  is  done  where  the  lan*tt  attack  the 
apikelets,  killing  them  at  the  point  nt  attaek  and  working  towan!  the 
base.  As  long  as  they  eoniine  their  work  to  the  portion  of  the  spike 
having  only  tlie  malt*  flowern  the  damage  is  not  serious,  because  the 
number  of  these  flowers  is  so  great.  But  when  they  attack  the  spike* 
let  below  the  female  or  fruiting  Uowpr,  the  young  fruit  is  killed.  Af- 
ter the  larva  ha**  Un'ome  full  grown  it  maktm  for  itself  a  rather  lonif 
eell,  with  a  very  thin  vrall  on  one  side,  and,  without  making  a  cocoon, 
ehanges  to  the  pupa,  from  which,  later,  the  adult  emerges  and  breaks 
through  the  thin  wall  of  its  eell. 

Another  insect  that  is  doing  much  damage  to  many  of  the  eocoa* 
nut  trees  on  tdl  part?*  of  tht*s«'  i»land»i  in  the  larva  of  a  small  moth 
that  works  on  the  undentide  of  the  leaflets,  eating  away  the  lower  sur- 
face and  causing  the  whole  leaflet  to  turn  brown  and  die.  Often  a 
large  portion  of  the  leaf  is  thus  destroyHl,  giving  the  whole  tree  a 
ver^*  ragged  appearance  and  of  course  doing  eonsiderable  damage 
when  many  leaves  are  affeiied.  The  larva  spins  a  thin,  protecttire 
oel  of  atlk  as  it  feeds.  Along  the  midrib  or  at  the  base  of  the  leaflet 
a  denser  weli  ts  formed,  to  whieh  the  larva,  by  a  peculiar  jerky  molfaill^ 
nlreata  when  disiurbeil.  A  very  few  pu|ue  were  taken,  but  I  was  n4f| 
sble  to  rear  the  adnit  moth,  no  I  eannot  identify  the  spmes. 

There  is  anoth^^r  small  moth  larva  that  may  prove  to  be  of  cooiua- 
erable  importaut'e  on  at'ouunt  of  itj*  habit  of  attacking  the  male  OofWer 
boda  aa  soon  aa  they  are  exfiosed  by  the  opening  of  the  spathe.  Many 
of  iha  apflu^leta  are  nearly  or  quite  stripped  i»f  their  hnda  before  the 
llowvr  opeoa.  The  larva  worin  just  at  the  base  of  the  bod^  umally 
inside,  often  extending  its  work  out  along  the  stem  for  a  abort  dia« 
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tance,  and  sometimes  boring  into  the  spikelet.  In  some  instances  the 
web  may  connect  two  ot  three  near-by  buds,  the  larva  resting  between 
or  in  one  of  them.  The  larvae  when  disturbed  or  driven  from  their 
retreat  move  along  the  spikelet  with  a  quick,  jerky  motion.  No  adults 
were  reared,  so  I  do  not  know  the  species. 

On  some  of  the  trees,  where  male  spikelets  were  in  bloom,  the  spike 
would  be  literally  covered  with  two  species  of  Oedemerids,  Ananca 
livida  Fab.  (Oliv.),  and  A,  collaris  Sharp  (also  identified  by  Mr. 
Schwarz),  the  former  being  more  abundant.  They  were  feeding  on 
the  pollen  and  where  a  spike  was  badly  attacked  practically  all  the 
pollen  was  destroyed.  This  might  prove  to  be  of  some  importance  if 
many  trees  were  attacked.  Mr.  Schwarz  points  out  that  the  members 
of  the  closely  related  American  genus  Oxacis  breed  in  rotten  wood  and 
that  the  imagoes  of  some  of  the  Florida  species  congregate  on  the 
flowers  of  palm  trees.  A  thorough  study  of  the  insect  enemies  of  the 
cocoanut  trees  in  this  region  would  doubtless  result  in  a  considerable 
saving  to  the  planters. 


RECENT    WORK   IN    INSECT    BEHAVIOR   AND    ITS 
ECONOMIC   SIGNIFICANCE' 

By  WiLUAM  B.  Herms,  Assistant  Professor  in  Entomology,   University  of 

California 

Animal  behavior  has  been  the  subject  of  much  investigation  during 
the  past  ten  years,  with  the  purpose  of  analyzing  the  organism's 
method  of  orientation  to  a  stimulus  and  the  method  of  locomotion  to- 
ward or  away  from  such  a  source  of  stimulation.  Paper  after  paper 
has  been  published,  affording  considerable  information  on  the  sub- 
ject,— the  *'tropism"  scheme,  the  ** trial  and  error"  method,  and  the 
** random  movement*'  method  have  been  advanced  and  criticised,  inter- 
nal factors  and  external  factors  have  been  considered,  sundry  methodf 
of  experimentation  have  been  applied, — ^but  little  has  been  done  with 
an  economic  aim.  Certainly  a  narrow  viewpoint  would  be  evident 
were  we  to  expect  an  immediate  economic  return  for  everj'  new  effort 
in  science ;  it  must  be  considered  that  many  if  not  all  applied  sciences 
have  found  their  origin  in  pure  science,  and  a  heedless  attitude  toward 
the  same  may  result  in  actual  hindrance  to  progress.  But  the  agri- 
culturist who  has  to  deal  at  first  hand  with  the  pests  of  the  orchards 
and  of  the  field  may  well  ask  the  question  of  the  student  of  animal 
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H^ar,  "Can  your  i<cii»noe  lend  uh  aid  in  the  warfare  af^aiuHt  *mr 
lemimV*  None  present  this  aftenuion  will  doubt  for  an  iii^tJitit 
the  eooEtmereial  importance  of  such  biological  adeneet  as  zoolog%%  i^nto- 
and  botany,  even  at  thi^  time  when  th«*  e<'onomic  d«*p«rtnii!*oi 
^f  these  Bubjeets  is  still  in  ita  infancy,  and  it  ii*  safe  to  say  that  the 
next  few  years  will  prove  the  same  fur  the  science  tinder  eonsidenitiuti. 
It  is  my  purpose  in  this  patter  to  first  point  out  the  scope  of  **  Atti*^ 
mal  Behavior*'  as  accepted  by  the  more  prog^rexHiVc  j^Toup  of  workers 
in  this  field  led  by  such  invcsti|t?atorK  as  Parker,  Jennings  rt  «/  ini 
the  one  hand,  and  Yerkes,  Watson  et  al  on  the  other.  As  juat  tndi- 
Ited,  it  i^hould  he  nnder^torKl  that  there  are  really  two  more  or  \«sm 
Uatinct  grroups  of  workers  in  the  scicn*^  of  animal  behavior:  the  one 
eoncerned  mainly  with  the  external  factora^ — ^the  comparative  phyai^BlcK 
fbts;  and  the  other  ffroup  concerned  mainly  with  the  internal  fac- 
tors— the  comparative  psychologLsts. 

In  the  second  place  I  wiah  to  point  out  some  of  the  more  recent 
work  in  imect  behavior,  trratini^  this  phase  from  a  more  or  leas  eril- 
ical  standpoint 

I    Scope  of  Animal  Behavior 

The  beliavior  of  anythinir.  whether  ori^anic  or  inorgante,  r«sts  upofi 
aetivity  •  the  activity  of  Uviug  thiu^ni  is  determined  by  the  iuteraetion 
of  two  classes  of  determining  factors,  viz. : 

1.  Quality  of  the  protoplasm ^^intemal 

2.  (^uaiit^^  of  the  eoviroiunent=extemaL 

any  change  of  the  external  .^  that  act  upon  the  oil'^umiu 

_the  latter  is  stimulated,  because  in  >  in  a  characteristic  of  j>rt»tf>- 

laam*    Therefon'  a  iiimulnt  may  be  defined  as  any  cbani^  of  tlie 
Klemai  -*  which  act   tipon  the  nrfranism.  r.  g.,  altcrati*>n  of 

prat  I  i4ure,  amount  of  ftnid,  etc,,  — in  short,  the  addttmn  of 

a  new  factor,  or  the  inereaae  or  decrease  in  demn^  t>f  u  old  factor. 
tttmuhtwn  is  the  result  of  contact  of  a  stimulus  n\nm  the  livtnir  sub* 
L*e,  and  the  fact  of  stimulation  in  made  obvioun  by  movemrut  or 
^M  reaction  of  some  kind.  Stimuli  may  vary  enormously  in  extent 
fbermal  and  eh(*mical  stimuli,  but  the  limits  within  which  theae 
iditions  act  aa  a  stimulus  are  very  narrow,  and  the  total  range  «»f  m 
lulua  haa  not  euual  importance.  The  animal  lives  better  ni!mr 
ecinditiona  than  near  either  extreme,  Ever>"  firganism  m 
led  so  that  it  will  live  beat  at  a  certain  degree  of  stimulattoa, 
€\,  optimal — at  the  minimal  nr  maximal  death  hisuc«. 
The  reaction  of  an  animal  is  carried  out  through  the  tnter*reIatioii 
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between  the  sense  organs  (receptors),  the  centriil  nervous  s>*8teni  and 
the  rauseles  or  glands  (effeetoF's).  Among  the  most  intangible  phe- 
notjM.aia  that  we  have  to  deal  with  are  sensations,  yet  the  old  ela&sifi- 
cation  of  sense  organs  is  based  on  such  internal  conditions,  and  eons**- 
quently  the  UKtial  classification,  that  of  sight,  smell,  touch,  hearing 
and  taste  is  quite  unsatisfactorv\  Because  of  the  inadequacy  of  the 
subjective  basis  for  classification^  the  tendency  is  to  transfer  the 
treatment  to  an  objective  basis.^  The  exteraal  world  forms  a  hanis 
for  the  source  of  stinmli  or  euergj'  change.  On  this  basis  sense  organs 
are  grmiped  into  only  two  general  classes,  viJ!. :  1.  Sense  organs  stimu- 
lated by  ether  changes,  such  as  lights  heat  and  electricity.  2.  Sense 
organs  stimulated  by  material  changes,  sub-divided  into  two  sulv 
classesr  (a)  Physical,  organs  which  receive  prolonged  contact  stimu- 
lation, such  as  touch  and  pressure,  and  organs  which  receive  vibratory 
contact,  commonly  called  soinid  organs  (hearing)  ;  (b)  CheraicaL  or- 
gans which  serve  us  receptors  of  chemical  stimuli,  taste  and  smell. 

Thus  the  weight  is  thrown  on  the  external  world »  we  are  not  limited 
to  sensations,  and,  what  is  most  important .  a  basis  for  measurement 
may  be  secured, — -e.  g.,  light  intensity  can  be  measured  in  terms  of  can- 
dle meters  and  e^n  be  controlled;  chemical  solutions  can  be  measured 
in  degrees  of  concentration  and  i*nn  he  controlled.  And  here  is  where 
the  great  ditference  exists  between  earlier  and  more  recent  work  in 
animal  behavior.  Accuracy  of  measurement  i^  the  great  eriteriim  by 
which  modern  work  is  judged,  and  this  involves  not  *inly  a  knowledge 
of  zotilogy^  or  entomojog}^  and  their  histological  methods,  but  also  a 
knowledge  of  the  physi(^»s  and  chemistry  of  the  stinudus  employed. 
The  following  extract  taken  fnmi  the  editorial  notes  of  a  recent  num- 
ber of  the  Experiment  Station  Record^  is  quite  apropos  at  this  time: 

•*The  advantage  of  agricultural  science  over  the  individual  sciences 
as  applied  to  agricultural  problems  should  lie  in  its  special  point  of 
view  and  in  the  bringing  of  various  sciences  to  hear  on  these  problems, 
For  its  purposes  the  iKumdanes  of  the  prinmry  sciences  are  over- 
stepped. The  investigator  in  that  field  is  not  restricted  to  a  single 
science,  but  employs  the  teachings  and  the  methods  of  several,  as  his 
case  requires,  acting  as  a  connecting  or  ccM»rtlinating  agent.  This  ens* 
mopolitan  relationship  calls  for  widespread  familiarity  with  the  whole 
field  of  natural  science.  Its  danger  is  too  close  specialization  and  dis- 
regard of  even,  thing  in  the  pure  sciences  whieii  does  not  bear  directly 
and  quite  immediately  on  the  field  of  agriculture.  Such  a  course 
tends  to  narrowness  and  to  superficiality  on  the  part  of  its  adherents*" 
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2   Recent  Work  in  Insect  Behavior 

As  numerous  as  this  ^roup  of  animals  is,  comparatively  little  has 
been  done  on  them  by  workers  classed  as  students  of  animal  behavior, 
and  furthermore  that  which  has  been  accomplished  has  been  directed 
largrely  toward  species  of  relatively  little  economic  importance.  The 
pomace  fly  (Drosophila  ampelophil4i)  has  received  much  attention  in 
the  Harvard  zoological  laboratories,  chiefly  because  of  its  availability 
during  the  winter  months,  since  it  is  easily  reared  in  artificially  heated 
rooms.  Carpenter^  has  made  a  study  of  the  reactions  of  this  fly  to 
light,  gravity  and  mechanical  stimulation.  The  fly  moves  toward  a 
source  of  light,  i.  e,,  light  has  a  directive  effect,  but  this  is  not  appar- 
ent until  a  sufliciently  i)owerful  kinetic  stimulus  (light  or  mechanical) 
has  l)een  exerted  to  induce  locomotion.  When  ver>'  high  intensities 
are  used.  c.  g,,  a  250  c.  p.  arc  light,  at  40  cm.,  the  directive  effect  of 
the  light  is  apparently  inhibited.  Continued  exposure  to  direct  sun- 
light caused  many  insects  to  come  to  rest  in  the  least  brightly  illu- 
minated regions  and  with  the  heads  away  from  the  source  of  light. 
This  last  fact  is  explained  because  this  is  the  {Mmition  in  which  the 
least  li^ht  enters  the  eyes,  and  in  which,  as  a  consequence,  the  kinetic 
stimulus  is  least.  The  g^eat  numl>er  of  these  flies  around  cider 
presses,  orchards  and  packing  houses  where  fermenting  fruit  is  often 
found  in  quantities,  leads  one  to  wonder  how  these  creatures  find  these 
localiti<*s.  It  is.  of  course,  a  well  known  fact  that  these  flies  deposit 
their  eggs  in  fermenting  fniit,  and  that  the  larva*  or  maggots  fee<l 
and  develop  in  such  matter.  The  most  natural  inference  (because 
these  insects  bear  (conspicuous  comiHunid  eyes)  is  that  the  food  is 
located  by  means  of  the  sense  of  sight,  but  as  a  matter  of  fact  **they 
find  their  food  with  great  certainty  even  in  the  dark."  This  le<l 
Barrows*  to  take  up  an  investigation  of  their  reactions  to  'Snlorous 
substances."  The  flies  were  tested  by  accurate  methcMlK  to  various 
intenhiti(*s  of  substanees  conumnily  found  in  ferin«*ntin^  fruit,  such 
as  ethyl  alcohol,  acetic  and  lactic  acid,  and  aeetir  ether,  each  used 
separately  and  also  mixtures  of  them.  Thi*  intensity  of  concentration 
was  known  in  each,  an  inifMirtant  consideration  in  surh  work.  It  was 
found  that  the  optimum  strength  of  ethyl  alcohol  hiuI  aeetie  acid 
is  20  and  5  |H»r  t'ent  n*siHM*tively.  It  whs  further  HseiTt«in«Hl  that 
cider  vinejrar.  fernienttHl  cider  and  California  sherry  nuitaiii  alcohol 
and  acetic  acid  in  percents  very  cliwe  tn  the  optiiiiuiii  strength.  By 
exiN*rinient  it  was  nt*xt  <letennined  that  the  sense  of  smell  hy  means 
of  wliich  ftMKl  is  f«Mirnl.  is  bwated  in  the  teriniiial  srirnicnt  of  the 
fly's  anti*nna. 
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The  e^^es  of  insects  have  long  been  atudied  for  their  structure  and 
l>hysiology  and  one  of  the  most  importaut  studies  reeently  made  on 
the  image-forming  powers  of  eyes  was  carried  on  hy  Cole.*  This 
investigator  experimented  on  Vtknessn  aniiopa  (the  mourning  cloak 
butterfly  >,  R^^natra  (the  water  scorpion).  Tenvhno  (the  meal  worm K 
and  aifain  the  pomace  fly,  also  several  other  aninials.  This  work, 
though  not  conclusive  for  some  of  the  species  studied,  provides  con- 
clusive e%4denee  that  at  least  the  mourning  cloak  butterfly  and  the 
water  scorpion  of  the  animals  possessing  compound  eyes  have  image- 
forming  powers.  This  evidence  is  further  augmented  by  recent 
experiments  by  the  writer*  on  two  common  species  of  flesh-flies*  Lu- 
cilia  cftsar,  and  CalUpkora  vomit  aria,  with  the  further  evidence  that 
the  eyes  of  these  flies  have  this  power  not  so  well  developed  as  the 
butterfly,  which  is  probably  correlated  with  differences  in  habit,  the 
flesh-flies  being  more  dependent  on  their  sense  of  smelK  Parker'  in 
his  investigation  of  the  light  reactions  of  the  mourning  cloak  butter* 
fly,  discovered  that  it  reacts  to  bright  patches  of  sunlight.  The 
larva*  of  Corefhra  plutnicornis\  a  short-beaked  mosquito,  have  received 
the  attention  of  various  investigators,  among  them  Harper/  who  has 
investigated  experimentally  their  daily  depth  migration.  Ants  have 
fonned  the  basis  of  a  number  of  clasHical  works  represented  V>y  Lub- 
bock, Forcl  and  Wasmann,  and  still  these  interesting  creatures  re- 
ceive the  attention  of  many  recent  investigators  with  results  fully  as 
signiflcant,  due  to  the  application  of  new  and  more  accurate  experi- 
mental methods.  Much  of  this  work  has  however  taken  the  form  of 
comi»arative  psychology,  as  has  the  splendid  work  of  Turner.*  The 
investigations  of  FieldeJ"  and  Fielde  and  Parker,^*  have  afforded  us 
much  information  on  the  sensory  reactions  of  these  organisms. 

The  above  references  have  been  made  to  afford  some  idea  of  the 
nature  of  the  work  carried  on  by  atudents  of  animal  behavior,  and  it 
will  be  seen  that  that  which  concerns  the  economic  worker  most  is 
the  experimental  method  applied,  since  the  species  studied  have  little 
or  no  significance  from  the  economic  standpoint.  But  it  is  this  experi- 
mental method,  carryinvr  with  it  utmost  accuracy,  that  may  well  con- 
cern us  who  arc  interested  in  the  control  of  insect  pests.  What  is 
most  needed  at  this  time  in  the  study  of  economic  species, — granting 
the  importance  of  a  knowledge  of  life  histories, — is  a  knowledge  of 
its  reaction  to  a  given  stimulus  (the  optimum  stimulus)  not  only  at 
one  period  of  its  life  history  but  thrtaighout  ever}'  active  period, 
because  the  reaction  of  an  animal  at  one  stage  may  not  be  its  reac- 
tion at  another,  €.  g.,  the  flesh-fly,  Lucilia  ctFsar.  Though  others  sup- 
poaed  ita  reactions  to  light  to  l>e  of  a  rather  simple  nature,  which  is 
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largely  true  for  a  given  period,  its  reactions  throughout  the  life  his- 
tory of  the  individual  show  progressive  change,  viz. :  first,  during  the 
feeding  period  the  larvie  as  a  body  react  positively  to  artificial  light, 
though  as  individuals  they  are  apparently  always  strongly  negative; 
secondly,  the  migrated  larvae  (in  the  pre-pupal  period)  are  uniformly 
negative ;  and  finally,  though  the  larv»  pupate  as  negative  organisms, 
they  emerge  in  a  positive  state.  (In  this  connection  one  should  con- 
sider the  fact  that  the  larvw  are  eyeless  creatures,  while  the  adults 
possess  well  developed  compound  eyes.)  The  following  table  shows 
this  range  of  reaction  of  individuals  to  a  given  stimulus,  light  of  0.36 
C.  M.  intensity. 

TABLE  1 

Summary  of  reactions  of  Lncilis  ctBmar  (Lot  No.  10)  at  different  ages  to  direc- 
tive  light  (OM  C.  M. ).  Based  on  ten  larvip  given  five  trials  each  to  an  exposure 
of  tliirty  seconds. 
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A  further  qu(*stion  which  must  he  carefully  c<mKi<lere<l  is,  D<m»h  the 
behavior  <if  the  organism  var>'  with  the  intensity  of  the  stimulus  and 
what  IS  the  variation?  This  is  again  illustrated  by  another  table 
(Tabb*  2).  which  shows  the  reaetiveness  to  dinn^tive  light  for  various 
int<*iisities  of  two  siHM*ies  of  flesh  tiles.  Here  is  also  illii.strateil  the 
diflr«Ten<t'  in  renctiveneHs  of  two  n»bit«'d  species  to  «'x««»tly  the  same 


*  ThiK  alierraiit  n*iu*ti(»n  wan  on  the  part  of  an  individoAl  whoM'  wings  did  not 
Hprt^Afl  and  whm  cHHiMMiaentlj  forced  t4»  (Teep.  All  other  adulth  tin*t  |H*n*lied  on 
the  ed|re  of  the  rial  in  which  tliey  Wf*re  retaimnl  and  then  flew  towanl  the  lighti 
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intensity  of  stimulation,  i.  e.,  an  examination  of  the  following  table 
reveals  the  fact  that  Lucilia  ccesar  is  a  fly  which  is  more  reactive  to 
light  in  the  larval  stage  than  is  CaUiphora  vomitoria^  which  was  also 
experimentally  shown  for  the  adults. 

TABLE  2 

Reactiveness  to  directiye  light  through  the  general  range  of  intensity  for 
migrated  larvse  of  Lnoilia  csesar  (Lots  No.  6  (A)  and  No.  25  B),  and  of  Oalliphora 
Yomitoria,  (Lot  No.  24.)  * 

BBACTION8 


Source  of  Light. 

Intensity  in  C.  M. 

L. 
P. 

em§ar 

P.  N.  J. 

Diffuse  dayUf  ht. 

? 

(A) 

60 

0 

0            50 

0 

Arc  light. 

800. 

(A) 

50 

0 

0            47 

8 

IncftDdescent  light. 

0.56 

(A) 

44 

5 

8            44 

8 

" 

01784 

(A) 

87 

8 

8            82 

10 

••              *• 

0.0842 

(A) 

85 

8 

2            85 

18 

*. 

0.00705 

(B) 

88 

18 

7            24 

19 

.. 

0.00178 

(B) 

S8 

20 

8            17 

35 

" 

0.0006S 

(B) 

14 

28 

9            U 

80 

.. 

0.00007 

(A) 

8 

46 

6              4 

41 

Total  darkness. 

(A) 

2 

48 

5              1 

44 

It  should  be  explained  that  the  study  of  the  flesh-flies  was  under- 
taken by  the  writer  "  because  of  their  importance  as  scavengers  of 
lake  beach  debris,  and  were  used  later  as  favorable  organisms  for 
detailed  observation  with  regard  to  light  reactions.* 

In  conclusion  I  cannot  refrain  from  expressing  my  regret  that  there 
are  students  of  animal  behavior  who  know  only  the  laboratory  aspect 
of  animals,  who  seem  to  believe  that  it  is  unbecoming  to  carry  on 
field  observations.  Plucking  an  animal  from  its  native  soil  without  a 
thought  of  its  natural  environment  and  hustling  it  into  the  laboratory 
and  subjecting  it  there  to  all  manner  of  stimuli,  often  of  unknown 
intensity  and  quality,  is  certainly  not  a  commendable  method  of  pro- 
cedure. The  normal  environment  and  normal  behavior  of  an  or- 
ganism should  have  the  experimentor's  closest  attention,  in  order  to 
aid  in  a  correct  interpretation  of  the  phenomena  observed  under 
experimental  conditions.     A  combination    of    field    and    laboratory 


^  The  reactions  (P.  N.  I.  =  positive,  negative  and  indifferent  respectively)  are 
based  on  the  movements  of  ten  larvfe  given  five  trials  each  at  an  exposure  of 
thirty  seconds.  Between  trials,  taking  larvte  No.  1  first,  then  No.  2,  etc., 
throogh  the  series,  each  individual  was  kept  separate  in  a  closed  reoeptacle. 


S80  JOURNAL  OF   ECONOMIC   BNTOMOLOGT  [Vol.  t 

obsen^ation  affords  in  the  writer's  estimation  the  most  satisfactory 
basis  for  experimental  work.  Havin^^  determined  the  physiological 
differentiation  of  the  organism,  a  histological  test  for  structural  differ* 
entiation  of  sense  organs  can  well  be  undertaken,  and  with  these  two 
factors  well  in  hand  we  have  a  splendid  basis  for  practical  control. 
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QUACK  GRASS  (AGROPYRON),  A  HOST  OF  THE 
HESSIAN  FLY^ 
By  Paul  Hay  hurst 

As  far  as  we  know  it  has  not  yet  been  definitely  proved  that  the 
Hessian  fly  can  breed  on  any  grass  besides  its  three  well-known  hosts, 
wheat,  rye  and  barley,  although  many  attempts  have  been  made  to 
shed  light  on  this  question.  It  was,  therefore,  with  unusual  interest 
that  puparia,  apparently  of  this  species,  were  accidentally  discovered 
in  quack,  or  couch-grass,  Agropyron  reperis,  at  Forest  Hills,  Mass., 
Nov.  8,  1908.  They  were  particularly  numerous  on  a  small  piece 
of  cultivated  land  where  this  grass  had  sprung  up  in  early  autumn. 
It  must,  therefore,  have  been  especially  suitable  for  oviposition  when 
the  fall  brood  of  adults  were  flying.  Puparia  were  found  at  several 
other  points  in  this  neighborhood,  but  never  in  the  larger,  tougher 
plants.  They  were  all  embedded  in  the  stems  just  above  the  roots 
like  the  true  Hessian  fly,  and  the  injured  plants  showed  precisely  the 
same  effect.  There  was  no  stubble  or  volunteer  grain  near  the 
infested  grass,  and  the  nearest  field  of  grain  was  a  little  rye  about  a 
mile  east,  which  was,  therefore,  not  in  the  direction  of  the  prevailing 
winds.  The  U.  S.  Weather  Bureau  states  that  these  were  S.  W.  dur- 
ing September,  1908.  It  seems  improbable  that  this  attack  on  the 
quack  was  accidental  from  neighboring  grain  fields. 

We  thought  it  best  to  rear  the  adults  and  to  test  their  specific  iden- 
tity by  breeding  them  on  wheat.  Acordingly  65  specimens  were  col- 
lected from  the  quack  and  placed  in  a  vivarium.  On  Dec.  10th  adult 
males  and  females  began  to  emerge.  A  number  of  these  were  enclosed 
over  young  growing  wheat.  Eggs  were  laid  freely  in  the  furrows 
of  the  dorsal  surface  of  the  leaves  in  the  usual  way  of  the  true  Hes- 
sian fly.  The  reddish  larvae  hatching  from  these  eggs  stationed  them- 
selves in  the  stems  just  above  the  roots,  and  adults  of  both  sexes 
emerged  the  following  February.  Specimens  of  these  flies  together 
with  their  parents  reared  from  quack  were  sent  to  Doctor  Felt,  an 
eminent  authority  on  the  Cecidomyiidae.  He  kindly  replied  as  fol- 
lows :  '  *  I  have  studied  the  material  .  .  and  I  see  no  reason  for 
not  regarding  the  Mayetiolas  reared  from  Agropyron  repens  taken  in 
the  neld,  and  the  descendants  therefrom  bred  on  wheat  in  the  insec- 
tar\\  as  other  than  the  Hessian  fly,  Mayetiola  destructor  Say.'* 

Doctor  J.  Portschinsky,  Chief  of  the  Bureau  of  Entomology  of  the 


^Contributions  from  the  Entomological  Laboratory'  of  the  Bussey  Institution, 
Harvard  University.  No.  4. 
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Minbstry  of  Agricultun*  of  Russia,  St.  IVu*f>.l»urK.  wrote  lo  us  Jis 
followH  relative  to  this  Hporkn*  on  fjuiick  in  hi.H  eounlry:  '*Sc^im^1 
RtLSKtan  naturaliBtH  (Portuchitisky,  JaroHehowsky,  Philippi#»w,  Lindif- 
maun)  have  several  times  found  the  larvs*  of  this  speeiBfi  in  tiuinberi 
on  the  stems  of  Agropijron  re  pens.  We  consider  this  plant  as  natal 
for  this  inaect/' 

Frol  F.  M.  Webster  wrote  to  the  author  in  these  words:  **With 
regard  to  your  breedin*^  Hessian  fly  (Mafjrtiola  dfstntctor)  from 
q;aack  graw.  I  will  say  that  it  s**enied  ti>  brwd  fr«t»ly  in  Agtapi^roH 
in  Kansas  last  year,  very  evidently  oriirinating  fnmi  seriotui  cnst- 
breaka  of  the  pe«t  in  adjarinit  fti'lds  of  wbi*iit.  In  ordi*r  to  make 
sure,  the  apeeiea  will  need  ti>  be  bred  fn»m  Atjropyron  to  wheat  and 
those  from  wheat  bred  from  Agropyron,  When  this  haa  been  done, 
all  obscurity,  it  seeing  to  me,  relative  to  the  oeeurrenee  of  Hesaian  fly 
in  gnumtm  will  he  swept  away." 

We  believe  that  the  determination  of  speoimena  taken  in  natiTe 
If  raises  has  never  before  been  corroborated  by  biological  i*riteria.  We 
can  now  say  with  certainty  that  the  true  Hessian  Hy  can  breed  fredy 
in  fjuack  at  least  under  some  contlitionii.  It  is  there f on?  importaol 
to  know  more  alxmt  thrse  conditions.  Evidently  they  will  breed  moat 
reiadily  in  grass  that  is  young  and  tender  in  the  fall  at  thi*  time  of 
oiripoaition.  Since  quack  is  a  n<»xious  weed  almost  evcrywlierr  in 
the  Urnt^  States,  it  is  unfortunate  to  have  to  regard  it  aa  even  a 
powlble  source  nt  infi^tatiou.  It  \n  not  likely,  however,  that  the  fly 
it  wually  plentiful  enough  in  (juack  U*  make  it  a  dangerous  soaree 
of  trouble  from  a  praetieal  point  of  view,  except  p<iiyiibly  in  rare 
)nataneej«.  If  it  were  generally  m  numeri>us  in  this  graaa,  one  would 
ex|>ect  it  to  lie  well  known  at  this  late  date. 

The  question  can  now  be  rained  whether  quack  was  the  original 
hoal  of  the  Uesaian  fly  which  was  able  to  develop  more  abundantly  on 
the  eereak  after  their  intnKluction  by  nnm.  If  this  should  \m'  m, 
then  tlie  histiir>*  of  this  iimmd  would  Ik*  a  (larallcl  case  to  that  of  Iha 
Colorado  potato  Ijeetle.  If  Agrofrffrt^n  eould  be  found  infested  witk 
HesKian  fly  in  tfgions  remote  fmm  cereal  crofm,  we  would  consider 
il  tile  original  bust.  In  this  case  the  insKM*t  might  have  been  native 
anywhere  in  the  tem|>f»rate  regions  where  the  eircumpohir  Affrapffnm 
iptiwm.  There  would  then  l*e  no  m\^tery  about  ita  introdnetion  in 
America.  But  this  must  be  comudered  a  profitless  subject  for  speen* 
UtJoii*  unleHi  the  nativity-  of  the  insect  on  quack  should  be  tested  m^ 
above  enffested. 

The  fotlowinff  is  a  brief  rantntary  of  the  ohserrations  by  iitliers  tm 
the  tnppoeed  Hesaian  fly  in  natiire 
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In  1887  Koebele  found  puparia  in  Elymus  americanus,  Agrostis  sp. 
Bromus  cUiatus  and  Agropyron  sp.  in  California.  Flies  reared  from 
these  were  sent  to  Washington  where  they  were  considered  the  true 
Hessian  fly.  The  determination  of  the  Elymus  material  was  later 
disputed  by  Mr.  Theo.  Pergande,  of  the  Bureau  of  Entomology,  on 
some  small  structural  diflFerences  between  the  specimens  and  some 
others  reared  from  wheat. 

In  1888  Lindemann  reported  considerable  infestation  in  timothy 
and  quack  in  the  Russian  governments  of  Tambaw  and  Woronesh, 
but  he  does  not  say  that  he  reared  the  adults. 

In  1897  Marchal  repeated  Forbes'  experiments,  likewise  with  nega« 
tive  results,  on  these  grasses:  Bromus  pratensis,  B,  mollis,  Dactylis 
glomerata,  Festuca  pratensis,  Alopecurus  pratensis  and  Holcus  lanor 
tu^.  He  demonstrated  clearly  by  biological  experiments  that  Mayie- 
tiola  avencB  (Marchal)  infesting  oats  in  France  was  specifically  dis- 
tinct from  M,  destructor  (Say).  He  called  attention  to  eight  other 
species  belonging  to  allied  genera  that  attack  native  grasses.  He  thus 
showed  the  necessity  of  verifying  the  determination  of  supposed  Hes- 
sian fly  puparia  in  indigenous  grasses  by  the  ''criterium  biologique," 
and  he  asserted  that  evidence  of  this  character  was  still  lacking  in 
all  the  work  done  on  this  insect. 

In  1898  Osbom  adopted  Marchal's  position  as  final  and  pointed  out 
that  over  the  immense  wheat-growing  sections  of  the  United  States 
no  record  exists  of  an  infestation  in  native  grasses. 

In  1906  Gossard  and  Houser  found  a  few  eggs  laid  voluntarily  on 
the  following  grasses  near  wheat  fields  in  Ohio:  Festuca  pratensis, 
Arrenatherum  aveyvaceum,  Poa  pratensis,  Lolium  perenne,  DactyUs 
glomerata,  Bromus  inermis.  Very  few  eggs  were  laid  on  each  grass, 
and  none  developed  except  on  one  plant  supposed  to  be  a  Lolium, 
but  never  satisfactorily  determined.  Flies  were  induced  to  oviposit 
in  vivaria  on  fox-tail,  orchard  grass,  timothy,  redtop,  blue  grass  and 
wild  rye  (Elymus  canadensis)  but  none  of  the  larvae  developed. 

It  will  thus  be  seen  that  the  Hessian  fly  positively  determined  from 
the  adults  has  been  secured  from  quack  in  California,  Kansas  and  at 
Forest  Hills,  Mass.  It  seems,  curiously  enough,  that  Agropyron 
(Triticum)  repens  has  never  been  used  in  breeding  experiments,  al- 
though it  is  closely  related  to  wheat  (Triticum  vulgare)  and  is  every- 
where available. 

The  writer  takes  pleasure  in  acknowledging  Professor  Wheeler's 
kind  suggestions  relating  to  these  observations. 
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WESTERN     SPREAD     OF     THE     COLORADO     POTATO 

BEETLE 

{Leptinotarsa  decenUineata) 

By  J.  M.  Alobich,  Moscow,  Idaho 

Economic  entomology  has  preserved  in  its  archives  pretty  full  de- 
tails of  the  eastward  advance  of  this  insect.  Starting  from  the  arid 
region  along  the  east  side  of  the  Rocky  Mountains  in  the  late  fifties, 
when  the  introduction  of  the  potato  first  enabled  it  to  ** switch"  from 
its  wild  food-plant,  Solanum  rostratum,  it  was  about  fifteen  years  in 
reaching  the  Atlantic  seacoast  of  the  United  States,  and  in  a  few 
years  more  it  was  omnipresent  in  the  eastern  two  thirds  of  the 
country. 

It  is  a  striking  fact  that  the  advance  of  settlement  and  potato- 
raising  west  of  the  continental  divide  did  not  carry  the  beetle  with  it. 
Professor  Gillette  writes  me  lately  that  even  yet  he  has  looked  for  the 
insect  in  vain  west  of  the  main  divide  in  Colorado.  As  far  as  I  have 
ascertained  in  considerable  travel  through  the  West,  there  are  no 
potato  beetles  on  the  western  side  of  the  Rockies  except  as  noted 
herein. 

Professor  Cooley  of  the  Montana  Experiment  Station  writes  me 
that  it  has  in  quite  recent  years  established  itself  in  the  Bitter  Root 
Valley  of  western  Montana,  although  as  yet  it  has  not  reached  the 
upper  end  of  the  valley.  He  also  finds  it  in  Flathead  County.  Both 
of  these  localities  are  on  the  western  side  of  the  continental  divide. 

A  new  western  record  for  the  insect  is  the  town  of  Nez  Perce,  Idaho, 
about  forty  miles  southeast  of  Lewiston.  It  has  been  established  in 
that  neighborhood  at  least  two  years,  and  seems  to  have  spread  con- 
siderably last  summer.     I  do  not  know  of  it  elsewhere  in  Idaho. 

Considering  the  numberless  opportunities  for  the  carriage  of  adults 
westward  on  railroads,  it  seems  probable  that  the  species  has  gen- 
erally died  out  when  introduced,  before  it  became  fairly  established. 
I  am  informed  on  very  good  authority  that  a  potato  patch  in  Moscow, 
Idaho,  was  infested  about  sixteen  years  ago,  but  the  insect  did  not 
reappear  the  following  season.  Our  wet  winters  may  account  for 
its  inability  to  maintain  itself  here,  but  that  certainly  will  not  hold 
good  in  all  the  territory  concerned. 

It  would  be  interesting  to  learn  what  others  have  observed  in  the 
West,  both  in  regard  to  the  spread  of  the  insect  and  to  the  agencies 
which  appear  to  retard  its  advance. 
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A  MOTH  LARVA  PREDATORY  UPON  THE  EGGS  OP  THK 

BAGWORM' 
By   A.    B.   Gahan 

In  the  rourMe  of  some  rearing  experiments  of  the  parasites  of  the 
common  bagworm.  Thyridopteryx  ephemcraformis,  during  the  past 
fall  and  winter,  the  writer  was  surprised  on  numerous  <H.*easioiis  to 
find  in  the  cages  specimens  of  a  small  pyralid  moth.  The  repeated 
occurrence  of  this  handsome  little  lepidopteron  led  to  an  investigation 
to  ascertain  the  reason  for  its  pre84»nce.  The  result  was  the  inter- 
esting discovery  that  the  moths,  which  were  identified  by  Dr.  H.  G. 
Dyar  as  Dicymolomia  julianis  Walk.,  were  feeding  in  the  larval  stage 
upon  the  eggs  of  the  bagworm.  Numerous  bags  collected  in  February 
from  cedar  and  black  locust  were  cut  open  and  in  a  large  i)ercentage 
of  them  larvH*  in  var>'ing  stages  of  development  were  found  buried 
among  the  eggs  in  the  old  pupal  skins  of  the  females.  In  one  instance 
two  larva>  were  found  in  the  same  l)ag.  In  ever>'  case  where  a  full 
gniwn  larva  was  foun<l,  the  etrgs  of  the  bag\i*omi  had  been  completely 
destroyed.  A  lar\'a  was  placed  in  a  small  vial  with  some  of  the  eggs 
and  later  ol>K4*r\'ed  to  M*ize  an  eftf^  in  its  mandibles  and  devour  its 
contents.  Wlien  full-grown  the  lan-a  crawls  out  of  the  egg  case,  and 
proceiMls  to  spin  a  small  cocoon  at  the  tip  or  fn»e  end  of  the  bag 
within  whieh  it  changes  to  a  pupa  five-sixtet*nths  of  an  inch  in  length 
and  of  a  riear  pale  n»d  coNir.  The  inia^o  after  escaping  from  the 
pupal  skin  forces  its  way  out  of  the  l)ag  at  the  lower  end.  Its  normal 
time  of  isNuanee  can  at  pn»sent  1m»  only  (*oiijeetnred.  as  specimens  were 
obtained  in  the  laboratory  in  each  of  the  months  of  Januar>%  Feb- 
ruary, Man*h  and  April.  Tnder  out<loor  conditions,  they  would  prob- 
ably have  appeared  in  lati*  April  or  early  May. 

That  this  prt*ilatory  moth  constitutes  a  considerable  check  on  the 
l)agworm  in  this  locality  cannot  Ik*  doubted  when  it  is  known  that  in 
some  cast*s  25  to  .SO  prr  cent  t»f  th«»  fcnuilc  bags  were  infeste<l ;  and 
that  its  pn-si'iicc  in  tht»  bags  was  n«»t  a  purely  accidental  or  local 
occurn*ncc.  but  is  a  more  or  l<*ss  well  di'vclopfd  liabit  if  not  charac- 
teristic is  provfii  by  the  fact  that  Prof.  A.  L.  (juaintance  reared  it 
fnun  thf  sjinir  siMirc*-  in  Wa.shinL'toii.  I).  ('..  ti»iin-idcntally  with  the 
writiT  'as  was  bnniuht  out  in  a  disnissjnn  bcfnif  th«'  Kntonuklofrical 
S<M-iity  of  WashinL'tnii  in  Man'h.   ll»n!»  . 

Dr    |)yar  inf«»rinfd  us  that  the  imriiial  habit  i»f  th«*  spc<'ies  as  here- 

Tiiiitritiiitiiiii  rruin  tlif  Kuti>intilnci<iil  I.aU>r.itor>  nf  tli<*  Maryland  A|rrlcul- 
ttiriil  KY|M*riiiient  Statii>n 
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tofore  understood  was  to  live  as  a  scavenger  in  the  heads  of  the  com- 
mon Typha  or  cat-tail.  The  issuance  as  imagos  as  early  in  the  spring 
as  April  or  May  precludes  the  possibility  of  the  larvae  of  this  gener- 
ation feeding  on  the  eggs  of  the  bagworm,  and  clearly  indicates  that 
there  must  be  another  host  to  carry  it  through  the  summer.  That 
the  larvae  at  this  time  are  in  some  way  associated  with  the  Typha  head 
is  likely,  but  whether  they  are  there  as  scavengers  or  preying  upon 
some  other  insect  whose  habitat  is  the  Typha  head  is  not  apparent. 

In  connection  with  the  rearing  of  this  moth  it  is  interesting  to  note 
that  a  small  chalcid,  Leucodesmia  typica  How.,  which  is  recorded  by 
Dr.  Howard  as  a  parasite  of  a  small  moth,  Dakrutna  coccidivora  Com., 
predaceous  upon  our  larger  scale  insects  (Insect  Life,  VII,  p.  402), 
was  also  reared  from  the  bags  of  the  bagworm  and  is  in  all  probability 
a  parasite  of  Dicymolomia  juliards. 


EGGS   AND    STAGES    OF   THE   LESSER   APPLE   WORM 

{Enarmonia  prunivora  Walsh) 

By  EsTEs  P.  Taylor,   Entomologist,  Mo,  State  Fruit  Experiment  Station, 

Mountain  Orove,  Mo. 

During  the  summer  of  1908  the  writer  had  an  opportunity  of  ob- 
serving the  eggs  of  En4irmonia  prunivora  Walsh,  which  had  not  been 
previously  known  to  entomologists.  This  insect,  as  was  shown  by  Mr. 
Quaintance  in  a  paper  upon  '*The  Lesser  Apple  Worm"  read  before 
the  Association  of  Economic  Entomologists  at  Chicago  in  1907  and 
published  as  Bulletin  ^S,  Part  V,  from  the  Bureau  of  Entomology, 
has  been  found  frequently  infesting  the  fruit  of  the  apple  and  in 
many  cases  its  work  has  been  mistaken  for  the  damage  done  by  the 
codling  moth.  I  find  this  condition  to  prevail  in  the  orchards  of  Mis- 
souri. 

In  the  paper  cited  the  difference  between  the  two  species  was  plainly 
pointed  out,  so  that  there  should  be  very  little  confusion  in  distin- 
guishing the  smaller  fusiform  flesh-colored  larva  of  the  lesser  apple 
worm,  with  its  brownish  caudal  comb-like  structure,  from  the  larva  of 
the  codling  moth.  The  work  of  the  former  was  also  shown  to  be  dif- 
ferent in  several  respects  from  that  of  the  codling  moth  and  of  course 
there  could  be  no  mistaking  the  two  when  the  adult  moths  were  com- 
pared. Neither  Walsh  in  Illinois,  who  first  studied  the  insect  in  this 
country  in  1867  as  the  **  plum-moth, ' '  nor  Riley,  who  studied  the  in- 
sect in  ^lissoiiri  in  1869,  mention  ever  having  seen  the  egg.     Fletcher, 
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LujT^or.  WVhsicr,  NVwell,  Simpfion  nnd  ChittiTKl<*n  arc*  aliui  tli<»  aiiUiom 
of  Jitrratiirt*  \\\nm  tbLs  sptH'ies.  but  iiorit*  make  merit  ion  iif  hiivii)^  ab» 
«ervHl  the  eggH  aiul  in  the  more  nveiit  [>aper  by  Mr.  CjiiaintacK^  it  in 
8tatec1  that  the  ep^  had  not  been  ob»er\ecL 

The  writer  on  June  19.  11K)8.  at  Olden,  SIu..  »*allerted  from  the 
smooth  surface  of  RUiall  applen  and  from  the  upper  surface  of  apple 
leaves  borne  near  fruit,  e^im  which  were  at  the  time  taken  to  be  thfise 
of  the  etKllifiK  moth,     At  the  time  of  eollerlion  nome  of  tb*  i- 

ttieuM  Were  tinted  Ut  lie  much  HmaUer  than  others  in  the  b»l.  T 

thejie  Kill  a  Her  onea  were  placed  in  lireeding  eagi^H  at  aftpri>ximat«*iy 
out-door  temperature.  A  number  of  the  lar^a*  hatched  and  entertKl 
apples  placed  in  position  for  them.  L'pon  the  emergenee  of  the  lami! 
from  the  fruit  aeveral  specimens  resembling  the  larva?  of  Enarmanim 
pru  til  vara  were  isolnled  and  in  time  yielded  adults  of  this  species.  To 
verify  the  determiuatiou  of  the  moths  reared,  specimens  were  rwently 
submitted  to  Mr,  Augrunt  Bti«ek  of  the  Bureau  of  Entomf>lot?y,  wht» 
has,  thntUKh  the  kindn<^<i  of  Doctor  Howard,  bH>ked  Uiem  ovifr  ind 
found  them  to  be  this  species. 

The  eijrgs  upon  apple  trees,  so  far  as  !  have  observed*  are  ile^MMitc^ 
sintfly  either  upon  the  smooth  surface  of  the  forminju  apple  or  up^m 
the  upper  or  glabrous  surface  of  the  apple  leaves.  In  this  respect  the 
ovifHwition  habits  of  the  moth  upon  apple  is  ntit  unlike  that  of  the 
codling  moth. 

The  eiripi  when  freshly  laid  nitprjr  iis  Kinall  Nemitriinsf*  i  1- 

lowtuh-white  sp<*t«,  Imikin^'  not  unlikt-  mueh  lint  I  en  ed  nnd  v<    ^  <II 

dropft  nf  miUc,  In  outline  they  are  umtally  oval,  fttrinj?  dourly  down 
upon  the  surface  as  convex  disks.  SpiH'imi'ns  meaj*unMl  u|k>h  nn 
average  .68  mm.  lon^  by  .53  mm.  broad,  which  measurements  show  it  U> 
be  a  tride  more  than  one  half  the  size  of  the  e$og  of  the  cixllinif  moth. 
They  show  a  similar  reticulation  of  the  surfar*e.  During  incubaticm 
they  «eem  to  undertr«>  practic4iliy  the  siune  changes  in  appcaranix*  am 
men  in  the  incubation  of  ersllinfr  m«fth  i*frgs.  Tlie  e{?ir*  ut  first  tnilky 
white,  DthoH^,  after  a  few  days,  a  pinkish  rinir.  which  is  the  otultiie  of 
thi*  embryimic  lar\^a  within.  A  day  or  two  Wfore  bafehinur  the  darker 
anterior  and  {Hietterior  enda  of  the  larva  show  throui^h  tlie  egic  diell 
•ft  a  dark  spot.  The  hatching  perio^l  is  prol^ably  about  five  ur  tax 
dmym  under  avera^fe  orchard  conditions,  but  no  ecsrs  were  seen  when 
deposited,  though  they  were  found  when  still  fresh  and  mdky  and 
from  this  stain*  hatehi'd  in  four  ilnys. 

Larvie  under  ohaenration  sfv^nt  upon  an  average  of  17  day^  in  th# 
fniit  from  the  time  they  wert^  seen  to  hatch  until  they  emerifi*ii  for 
pupation.     Fn^vin  21  to  23  days  ela|MkHl  from  the  time  egga  hatched  to 
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the  emergenci'  of  the  piuk  fusiform  larva*  fr<im  the  apple  for  eoccoon 

?<piniiiu«r,  and  \n  uth;  instrtuct*  gave  24  days  fmm  th*^  time  the  larva  left 
the  apple  to  the  appearaiiee  of  the  adult  moth,  wit!i  an  avcratre  actual 
pupal  period  of  12  to  W  days. 

The  tot^l  life  cyele  of  the  lesser  apple  worm  was  found  to  he  up- 
proxiniately  the  same  as  for  the  codlino:  moth.  Egjirs  of  the  lesser 
apple  worm  obtained  in  the  orchard  on  June  19  hatehed  June  22-23, 
These  yielded  an  adult  moth  August  7-8,  or  a  period  of  45  to  47  days 
fmm  egg  hatehiug  to  adult,  whieh,  with  the  addition  of  the  time  spent 
in  the  egg,  places  the  total  life  eyele  from  egg  laid  to  adult  moth  at 
approximately  7  weeks. 

Apples  were  collected  in  the  orchard  on  June  10  and  placed  in  cages, 
which  yielded  an  adult  hetween  July  11  and  July  I'l  so  it  is  quite 
probable  that  eggs  of  Enarmamu  prumvora  were  already  being  laid 
in  the  orchard  late  in  May.  at  which  time  apples  of  standard  winter 
varieties  measured  from  1  t^o  W^  iriclies  in  diameter.  At  this  date 
eggs  of  the  first  gi*neratiou  codling  moth  were  niunerous.  Since  many 
of  these  first  generation  lesser  apple  w<inns  do  not  enter  at  the  calyx, 
but  at  the  stem  or  side,  an  arsenical  spray  seems  to  be  necessary  when 
the  apples  reach  the  size  indicated.  As  applications  at  about  this 
time  are  also  neces8ar>'  against  the  curcidio  and  the  larva^  of  the  cod- 
ling moth,  which  enter  the  apple  at  other  places  than  the  calyx,  special 
sprays  against  the  lesser  apple  worm  other  than  those  aimed  at  cur- 
culio  and  codling  moth  do  not  seem  at  this  time  necessary  in  Mis- 
souri, The  eggs  of  Enarmonia  pninivora  are.  ac^eording  to  the  w^rit* 
er's  observation,  laid  a  few  days  later  than  those  of  the  codling  moth, 
and  this  fact,  in  crises  of  great  abundance  of  the  lesser  apple  worm, 
would  somewhat  emphasize  the  importance  of  a  spray  at  this  partic- 
ular time. 


ARSENICAL  POISONING  OF  FRUIT  TREES 

\\y  Wm.  V.  Ukadden 

There  appeared  in  the  April  number  of  this  journal  an  article  by 
Dr.  E.  D,  Ball  under  the  title  **Is  Arsenical  Poisoning  Kiili^ig  Our 
Fruit  Trees!"  An  address  on  this  subject  l>y  Dr.  Ball  appeared  in  the 
Deacrt  Farmer  of  February  27,  of  which  th»»  present  paper  is  an  ab- 
stract Subsequent  to  the  publication  of  the  address  Doctor  Ball  wrote 
to  me  disclaiming  the  personalities  in  the  article  in  the  following  lan- 
guage: '"This  article  is  intended  to  be  in  no  way  personally  contro- 
versiaF'     .     .      ,     and  in  closing  he  adds,  '*  Trusting  that  you  will 
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interpret  my  motives,  an  I  interpreted  yours,  that  is,  as  an  impersotiftt 
attempt  to  present  the  truth  as  you  see  it/'  etc 

1  was  gUd  to  receive  this  wholly  voluiitar>*  titatement  from  Doo* 
tor  Ball,  for  the  impreasion  made  by  llie  original  article  and  this  ab* 
atraet  of  it  is*  unfortunately  both  [jensinial  jiud  eoiitrovential  The 
reader  of  either  article  will  eertaiul>  infer  from  its  general  tenor  as 
well  an  its  language  that  my  judgment  lu  this  matter  is  not  entitled 
to  seriouft  consideration,  to  quote  his  own  words,  •*  Doctor  Headden  is 
not,  however,  a  hortieulturist  or  a  pUnt  patholoi^ist  *  .  .  and 
his  conclusion  »  ,  .  is  open  to  serious  question/'  This  in  fact 
seems  to  be  the  weightic*st  argument  produced  why  the  conclusions  of 
Bulletin  131  of  this  station  should  be  seriously  called  in  question. 

Next  to  the  preceding  in  im|K>rtanee  is  the  allegation  that  I  have 
baaed  my  eoneJusions  on  iusufiieient  facts.  He  says,  '*lt  might  also 
be  well  to  state  that  the  eonelusions  of  the  Colorado  bulletin  are  appar- 
ently baaed  upon  ft^w  observations  in  the  tield,  the  greater  amount  of 
work  having  been  done  in  the  laboratory  hundreds  of  miles  from  the 
•pot  when*  the  damage  occurred/'  Further  in  his  concluaiOQS  ha 
itlteiy  *'That  the  entire  subject  of  arsenical  poiMjuing  is  a  natter 
for  earefttl  and  exhaustive  investigation  and  any  fitat^'ments  preced- 
ing tJiat  investigation  should  be  of  the  most  ifuanieti  nature/* 

Such  statements  are  certainly  nnftirrnunh^  if  tin*  nrtirlr  l*  not  p<*r* 
aonal^  and  is  not  controvemiaL 

I  am  not  quite  clear  as  to  what  DiMtur  liairs  object  in  in  these  ar« 
tielea*  1  cannot  find  in  either  of  them  that  he  has  made  any  inveati* 
gation  of  the  facts  presented  in  Bulletin  131  of  this  station.  He  seemt 
to  be  willing  to  accept  my  eliamical  findings  but  wishes  to  deay  my 
eondusictna  w  ithout  gi>od  reaaoDs.  He  seems  to  be  motivisd  prinetpally 
by  a  desire  Ur  defend  the  use  of  arsenical  sprays  by  asaertinfr  that 
arsenic  cannot  be  the  cause  of  the  death  of  certain  trees,  which  h* 
thinks  were  killed  by  aomething  else.  This  is  certainly  not  reason* 
able,  for  1  have  not  attacked  the  practice  of  spraying  but  have  simplj 
pointed  out  certain  injuriea  which  it  has  already  produced  and  given 
warning  of  thm  Mriona  dangera  attending  the  applieation  of  amaii* 
oals  to  oar  Iraaa,  eapeeUIly  in  tlie  eieaasiTe  aoiotuita  hefttofore  tned. 
Dnelor  Ball  seems  to  obju^ct  to  my  doing  these  things  without  any  fnr- 
tlier  reason  tliati  tliat  he  aeeoia  to  think  that  it  ia  a  naughty  thing  for 
me  In  dn,  and  aeaordingly  delivefv  fain»elf  aa  follows:  *'If«  on  the 
other  hand,  be  is  mistaken  in  hta  eonclmdnins,  the  publication  is  mnal 
iinfoirtiuuile,  aa  it  will  no  doubt  ean^e  a  decided  reaction  agminst  a 
DOW  hi^bif  soeeeasful  nelbod  of  sprajriat  and  bring  consequent  finan- 
eial  loss  to  tbe  fmit  iodtHtry/* 
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I  took  this  and  much  more  into  consideration  before  I  wrote  Bulle- 
tin 131,  but  the  conclusions  at  which  I  had  arrived  seemed  to  me  to 
be  far-reaching  enough  to  justify  their  publication,  whatever  the  im- 
mediate results  might  be.  I  was  fully  aware  that  many  orchardists 
might  offer  opposition  to  further  spraying,  especially  if  they  have  been 
slow  in  recognizing  the  benefits  of  the  practice.  For  such  reasons  I 
was  more  than  ordinarily  careful  about  my  facts  and  was  not  hasty 
in  my  conclusions,  nor  did  I  permit  myself  to  draw  conclusions  which 
are  broader  in  their  scope  than  the  facts  on  which  they  are  based  jus- 
tify, as  is  intimated  throughout  Doctor  Ball's  articles.  The  only  state- 
ments which  I  can  find  in  his  articles  that  in  any  way  tend  to  invali- 
date any  statement  made  by  me  are  those  pertaining  to  my  incompe- 
tency to  determine  the  facts. 

Doctor  Ball  does  not  attempt  to  show  that  the  trees  that  I  described 
were  not  killed  by  arsenic,  but  alleges  that  alkaline  ground  waters 
are  killing  trees  in  Utah,  and  concludes  that  the  trees  described  by  me 
were  also  drowned  or  killed  by  alkali.  That  trees  may  be  drowned 
is  a  generally  known  fact.  What  the  action  of  our  alkali  may  be  on 
ten  or  fourteen-year-old  trees  is  an  open  question  not  so  easily  dis- 
posed of  as  one  might  imagine  from  Doctor  Ball's  statements.  This 
question,  so  far  as  the  statements  of  Bulletin  131  are  concerned,  is 
easily  disposed  of,  for  at  least  five  of  the  orchards  from  which  trees 
were  taken  are  on  mesas,  where  seepage  is  impossible,  and  none  of  the 
trees  were  taken  from  seeped  lands. 

Doctor  Ball's  comparison  of  the  conditions  in  Utah  and  in  the  lower 
and  heavier  lands  between  Fruita  and  Palisade  is  not  just  because  it 
leads  the  reader  to  conclude  that  the  trees  described  came  from  such 
lands,  which  is  not  true.  Indeed,  some  of  the  orchards  referred  to  in 
Bulletin  131  have  never  had  what  may  be  called  an  abundant  supply 
of  water.  One  of  the  pear  orchards  described  is  above  the  highest 
ditch  in  that  section,  a  wheel  being  used  to  raise  the  water  for  irrigat- 
ing the  orchard.  Doctor  Ball  is  acquainted  with  some  of  these  or- 
chards, which  for  obvious  reasons  I  cannot  specify,  but  he  does  not 
seem  to  have  considered  the  conditions  obtaining  in  them.  Again, 
while  it  is  true  that  there  is  some  seeped  ground  between  Fruita  and 
Palisade  and  that  some  trees  have  been  drowned,  which  fact  I  ob- 
served at  least  fourteen  years  ago,  I  described  no  tree  in  Bulletin  131 
which  I  knew  or  believed  to  have  been  drowned.  Besides,  this  coun- 
try is  in  no  such  bad  condition  as  the  doctor's  statements  would  lead 
one  to  infer.  I  have  seen  trees  in  this  section  which  were  dying,  the 
main  lateral  roots  were  dead,  the  crown  was  girdled  beneath  the 
the  ground  and  the  roots  showed  the  presence  of  much  arsenic.     The 
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gotl  i$(  a  namly  Umm  iind  tilt*  wnU*T  ptaiic  at  tbt*  sUttllt^wi^^t  pc»aiit  ia 
eight  feet  below  thf^  .surface.  1  have  met  with  caneii  nf  an^euiifml 
poiitouing  as  dencribed  in  Bulletin  131  at  poiutn  where  the  water  was 
75  feet  below  the  surface  on  a  inesa  150  feet  above  the  river  botlotn^ 
All  of  the  doctor's  stutetiientfi  may  be  entirely  true  for  what  he  hjis 
men  in  rtah  but  have  no  upptieation  to  the  factj^  tiet  forth  in  thr  buU 
letin  whieh  he  attrrnptii  to  diw*u*«. 

Another  poitit  whirh  he  niake%  i«  that  the  readers  of  in\  imUfitti 
are  left  to  infer  that  ai-iw^nie  is  the  only  <'ause  of  death  among  aur 
orchard  trees.  At  the  bottom  of  page  G^  Bulletin  131,  I  make  tltl^ 
flat<!lQi!nt,  **I  have  already  clearly  indicated  my  conviction  that  the 
CBVast  of  the  trouble  in  an^*nie4d  poi^ning.  That  there  arc  fH»me  trees 
miflTering  fnmi  other  eauses  in  qutti?  eertain*  but  the  cauai«  of  tbi* 
jfreater  portiikii  of  the  tmublc  \h  the  arHcnic  which  hap*  ae*ninuiUt*Hl  in 
the  HoU/'  I  marked  thi!%  iiaxKaife  and  Kent  him  the  bulletin  and  y«*i 
he  saya,  '*In  fact  nowhere  in  the  bulletin  ean  we  And  a  aitatemejit  thai 
would  lead  us  to  believe  that  he  known  of  any  cauite  of  ln*m^  ilyiiiit 
where  no  arsenical  sprays  have  been  ui»ed/'  1  did  not  attempt  to  dis 
aertbe  all  sick  or  dead  trees  but  only  some  for  whose  condition  «mr 
station  had  been  unable  to  find  any  rHune  known  at  that  lime. 

Doctor  liall  further  ^tatCH;  **ne  (neaddrn*  then  examined  the 
aoil  under  the  trees  that  had  b<*en  j%prayed  and  found  ar^enii!  prvaeni 
in  considemble  quantities,  but  in  an  inwiluble  f<»nn,"  The  infert^nce 
lo  bf*  drawn  from  thin  statement  in  clearly  that  then*  in  no  soluble  ar- 
aenie  in  the  jioil.  Thin  isi  wholly  wrong,  and  if  the  dtntor  iU»*m  not 
know  it,  he  han  utterly  failed  to  get  one  of  the  mtmt  important  pointii 
in  the  bulletin.  On  the  fir?%t  page  of  Bulletin  IJl  I  state,  ''Tbe  pro- 
teetion  against  arifcnical  poiw>ning  in  the  caM*  of  our  orchard  treiw  k 
the  inaolnbility  of  the  amt^nieal  preparations  ust*d  in  spraying,  atid, 
further,  that  these  prcparaiicista  shall  not  bi*  ehang4*tl  or  becor  l#i 

in  the  m>il/'     Again  on  paire  8.  **We  find  in  fact  what  was  \m 

beginning  patent,  namely  that  the  amenie  doea  aeemnulale  in  the 
aoil  and  is  aln^ady  prei%ent  in  our  oreharda  in  dangerous  qujintitira« 
if  it  by  any  meaiu  hhuuld  Iweome  soluble/'  On  page  22  I  state: 
**We  have  then  direct  prorjf  that  the  alkali  fmlts  in  the  soil  are  eapable 
of  bringing  the  arsi^nie^  €*ven  when  present  as  lead  anumate^  into  ioln<* 
Uon  and  eotnieiiueDtly  making  it  a  source  of  dani;er/*  Again  in  the 
atuniiiary  I  atate:  **Tbe  itiMiluble  arsenical  e<»mfw»und^  an*  being 
converted  into  soluble  <uh^  in  the  aoil" 

DiKflor  Ball  suggeAti«  that  the  Grand  River  wain  iiiit\  n.  mr  ^Murr^' 
of  Iha  arnrnie  in  the  tre*-*.  He  say« :  •*Thi«  ma.v  |K>v«kildy  K*  the 
aooree  of  aoine  of  the  amenie  found  by  DiN^or  Headden  rather  Ihaii 
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from  the  insoluble  compounds  used  in  spraying/'  One  would  infer 
from  this  statt^nient,  in  fuet  in  the  orijrnial  artii*le  ht*  states,  that  **the 
entire  district  investigated  by  Doctor  n<';HliI<  n  is  watered  l\v  irrigation 
canals  taken  from  this  stream     ,  This  is  not  correct.     A 

large  part  of  the  district  investigated  is  nut  irrigated  by  <Jrand  River 
water.  I  have  made  several  complete  analj'ses  of  the  Grand  River 
water  and  have  never  detected  the  presence  of  arsenic  in  it.  As  a 
fact  there  is  no  smelter,  very  little  milling,  if  any,  and  only  a  very 
little  mining  carried  on,  either  on  the  Grand  River  or  its  tributaries, 
above  Grand  Junction.  But  if  the  facts  were  in  favor  of  his  assump- 
tion this  would  not  apply  to  those  eases  where  the  water  conies  from 
other  sources,  for  instance  from  mountains  where  there  are  no  known 
ore  bodies  and  where  the  melting  snows  furnish  the  water,  which  tiow^s 
but  a  short  distance  through  a  section  where  there  are  no  mines*  no 
mills  of  any  kind,  but  simply  volcanic  and  sedimentary  rocks  covered 
with  forests  of  aspens  and  cedars.  This  suggestion  is  whttlty  gratui- 
tous and  without  a  shadow  of  foundation. 

Doctor  Ball  diagnoses  the  affection  of  our  trees  and  concludes  that 
tbey  arc  dying  frc»m  a  disease  which  he  designates  as  *' collar  rut/' 
Doctor  Ball  states  that  I  am  not  a  horticulturist  nor  a  plant  patholo- 
gist, but  he  evidently  assumes  to  lie  both  and  to  express  an  expert 
and  final  jiulgmcnt  without  knnwinjr  wry  Tonrh  if  iiMvllnny  about 
the  facts  in  the  case. 

There  is  no  resemblance  between  our  eorro<led  crowns  and  tlte  King 
disease,  known  as  collar  rot.  Neither  ^ir.  Whipple  nor  Professor 
Paddock,  who  are  by  profession  horticrdturists  and  plant  pathologists, 
have  been  able  to  recognize  this  trouble  as  similar  to  any  know^n 
disease,  tliougfi  they  have  had  it  under  observation  for  fiv^e  or  six  years* 
but  Doctor  Ball.  w1h».  so  far  as  I  know,  has  never  seen  a  case  of  this 
affection  except  in  the  c(»llection  of  samples  which  I  gathered  and 
used  as  the  basis  of  Bulletin  131.  passes  judgment  with  a  confidence 
which  is  refreshing.  That  he  intends  to  assert  the  iilentity  of  the 
Utah  and  Colorado  conditions  is  evident  from  his  conclusion  an*, 
nouDced  in  the  following  words:  "The  only  conclusion  that  it  seems 
possible  to  draw  from  the  facts  cited  is  that  arsenical  poisoning  can- 
not he  the  primarA*  cause  of  either  one  of  the  abovo  described  condi- 
tions, and  that  therefore  the  mmn  conclusion  of  Colorado  Bulletin  No* 
131  is  unwarranted.'* 

Doctor  Ball  in  describing  the  conditions  on  which  the  above  eon* 
elusion  is  based  cites  thi*ce  orchards  with  which  he  is  familiar,  espe- 
cially one  belonging  to  Lars  Nording  of  Hynim,  Utah.  If  this  case 
shows  anything,  it  shows  that  the  Jonathan  is  immune  from  the  attack 
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of  the  dbeajie  which  caused  the  death  of  the  Ben  Daris,  his  collar  rot. 
JJe  says:  **A8  fast  as  a  tree  (Ben  DavU)  died,  >lr.  Nording  repiiiecKl 
it  with  a  .Jonathan  in  the  same  hole  and  »o  far  has  not  lost  a  single 
Jonathan/*  The  same  statement  is  made  on  page  146  of  the  Joitrkai^, 
but  the  language  is  not  so  rxplieit,  I  state  on  page  6,  Bulletin  131 ; 
**The  varietie*  affeeted  in  this  way  are  by  no  meaJis  eontlried  to  tlif 
Ben  Davis  and  Gano*  Tht*  following  varietif*  are  also  atfeeteil  : 
Spitxenherg,  Early  Harves«t,  Wolf  River,  Lawyer,  Blaektwig,  Bald- 
win, Jonathan,  Grimes  (Joldt^n  and  Pewaukee.  and  witJiout  doubt  other 
varieties  might  tie  added  if  search  were  made  to  find  every  VBriely  af- 
fected in  this  way.  The  trouble  also  extends  to  pear  trees,  but  I  ht%'^ 
studied  apple  trees  mostly/'  It  is  plain  that  J  do  not  confine  thi* 
trouble  to  the  Ben  Davis*  and  the  fact  is  that  we  have  more  sieJc  Jo&a- 
tliana  than  of  any  othrr  single  variety,  and  the  moxl  pronotmeed  in* 
stances  of  corroded  erownn,  dead  roots  and  darkened  tissue  an'  f«»ttrjfi 
in  thia  variety. 

To  point  out  the  eflTeets  of  the  admissions  which  Doctor  Bail  m 
kind  enough  to  make  in  recognition  of  some  points  of  value  in  the  bul- 
letin or  to  point  out  further  how  he  has  failed  to  see  the  force  of  the 
factn  adduced  (for  imstance*  the  n»lation  betweCD  the  preaenei^  of 
noluhle  arsenical  comj*oundi5  in  the  soil  and  the  eflfcct  of  the  soluble 
wKiic  arst^nitc  emptied  into  the  ditch  twelve  feel  from  the  tree)  would 
make  this  anawer  too  long,  hut  there  are  still  some  things  which  I  am 
juKtific^d  in  [pointing  out  and  that  without  thi*  tenst  perRi^nal  fetflin^ 
in  the  matter.  The  whole  tenor  of  the  article  la**ks  frankm^fta  anil  iti 
aome  respects  is  mialeading, — for  inatanee,  that  I  spent  to<i  little  tim^f 
in  the  field  to  justify  me  in  entertaining  an  opinion.  This  ia  a  point 
on  which  he  ha^t  no  information. 

The  fact  is  that  thia  difficulty  with  the  trees  had  been  under  obaarva- 
tion  for  four  <ir  five  years  by  Mr.  Whij>plc  and  Professor  Paddoek^ 
the  latter  of  whom,  in  particular,  had  rcpcattnily  talked  with  me  re- 
garding the  matter,  aa  he  knew  my  views  in  regard  to  the  probability 
,af  danger  from  arsenical  poisoning,  and  it  was  more  than  a  year  h^ 
fore  the  publication  of  Bulletin  131  that  I  began  the  actual  flelS  work* 

Dttct^ir  Ball  in  the  original  article  refers  to  a  careful  investigatimi 
that  he  made  since  the  publicaticm  of  Bulletin  131.  This  bullettn  ap* 
peared  in  July,  ^^^  distributed  not  earli#*r  than  August,  and  Docl^ir 
Ball  had  scarcely  haxl  the  time  to  make  a  carefttl  invi^xtigation.  I 
haw  hia  own  statement  for  it  that  this  article  was  written  in  advance 
of  autftd  siperiBienlal  work.  I  am  sure  that  it  was  not  his  ialoi- 
Hon  to  mialiid  attyooe  but  that  hia  seal  for  the  cause  of  anenlMl 
apraying  Inl  him  into  makiiig  thia  unfortunate  statement,  unfortnnala 
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not  only  because  it  is  misleading,  but  because  it  is  in  strong  contrast 
with  his  own  statement,  intended  to  apply  to  others  as  well  as  to  my- 
self, when  he  says:  **The  entire  matter  is  one  that  calls  for  careful 
and  exhaustive  investigation  and  for  cautious  and  guarded  statements 
of  any  kind  until  the  results  of  these  investigations  are  known.  Hasty 
and  ill-advised  statements  with  reference  to  the  purity  of  arsenicals 
have  already  done  a  great  injury  to  the  fruit  industry  in  the  inter- 
mountain  region." 

The  conclusions  which  he  draws  are  not  justified  by  any  facts  ad- 
duced. The  fact  that  trees  are  killed  by  alkali  water  in  Utah  is  no 
proof  that  trees  planted  in  well-drained  ground  in  Colorado  should  not 
die  of  arsenical  poisoning. 

In  his  second  conclusion  he  fails  to  recognize  my  statement  regard- 
ing the  solubility  of  the  arsenic  in  the  soil. 

His  third  conclusion,  relating  to  careful  and  exhaustive  investiga- 
tions, hasty  and  ill-advised  statements,  etc.,  is  a  reiteration  of  a  re- 
mark which  I  have  already  quoted  several  times  and  is  one  which  any 
one  with  an  ordinary  acquaintance  with  the  civilities  of  life  will  in- 
terpret as  being  very  severe  and  as  indicating  that  Doctor  Ball  ex- 
ercised himself  to  say  something  real  authoritative. 

In  conclusion  I  repeat:  **I  regret  that  I  can  see  no  other  con- 
clusion than  that  the  corroding  of  the  crowns,  the  killing  of  the  bark, 
the  staining  and  final  destruction  of  the  woody  fiber,  the  early  ripen- 
ing of  the  leaves,  presaging  the  early  death  of  the  tree  and  its  final 
death  a  few  months  later,  are  caused  by  arsenical  poisoning." 

I  shall  in  the  course  of  a  few  months  present  another  bulletin  on  this 
subject,  which  will  show  that  Bulletin  131  is  over-conservative  on 
every  point  touching  the  action  of  arsenic,  especially  in  regard  to  the 
systemic  poisoning  of  our  orchards.  I  can  scarcely  hope  to  be  able 
to  distinguish  clearly  between  the  action  of  lime  and  arsenic  and  the 
part  that  each  may  play.  This  statement  is  based  on  results  already 
obtained,  which  I  sincerely  wish  were  other  than  they  are,  but  they 
are  so  positive  and  serious  that  I  venture  to  state  that  we  must  either 
find  some  other  still  more  insoluble  arsenical  compound  than  any 
which  has  heretofore  been  used  or  find  some  other  substance  with 
which  to  combat  the  codling  moth,  or  eventually  render  our  trees  so 
short-lived  as  to  curtail  the  profits  of  orcharding. 
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NURSERY  INSPECTION  IN  MINNESOTA 
By  F.  L.  Washbibn.  8t.  Anthonu  Park,  Minn. 

I  am  very  glad  to  comply  with  a  request  of  the  editor  and  start  the 
ball  rolling  in  the  direction  of  a  series  of  articles  from  different  nurs- 
ery' inspectors,  showing  how  the  work  is  carried  on  in  various  states. 

Minnesota,  of  course,  doe«  not  have  the  problems  to  combat  present 
in  many  other  states,  which  are  partly  or  entirely  in  zones  more  con- 
ducive to  the  presence  of  insect  pests  on  fruit  and  nursery  stock.  At 
the  same  time  it  is  forging  ahead  as  a  fniit-growing  state,  the  acreage 
is  increasing  yearly,  and  we  have  something  like  a  hundred  nurseries, 
many  of  which  are  doing  a  gixnl  business,  and  rnmie  of  which  have  a 
ver>'  large  patronage. 

The  nursery  inspection  law  of  Minnesota  f«»H>ids  the  entrance  into 
the  state  of  any  stock  not  proi>erly  certifitnl.  It  d(H»s  not  oblige  every 
nurseryman  within  the  state  to  have  his  st(H*k  ins|H>ctcil.  although  it 
gives  the  entomologist  of  the  experiment  station  power  to  inspect  any 
stock  on  which  he  has  reason  to  suspect  the  presence  of  an  injurious 
ins<H*t  or  plant  disease.  Out  of  the  approximately  one  hundred  nurs- 
eries above  n»ferred  to,  ins|>ection  is  asktnl  for  al)out  sixty-five.  This 
work  is  done  either  by  the  entomologist  liimself.  or  by  his  chief 
assistant,  the  latter  last  year  doing  a  very  large  portion  of  the  work 
in  <im»Htion.  The  law  rwjuin's  the  nurst»rymen  to  bear  the  expense, 
and  also  t«>  pay  a  f«»e  to  the  inspn*tor  at  the  rate  of  $5  a  day  for  the 
time  iNMMipied.  This  fee  is  turned  in  to  the  state  at  the  end  of  the  sea- 
son. Tlit*  work  is  simplititHl  and  th(*  expense  to  tlh*  nurserymen  les- 
st*ned  by  grouping  the  nurseriint,  as  Dir  as  possible,  on  circuits,  each 
nurserynuin  on  a  «*ircuit  bearing  his  portion  of  the  expens4*  of  insi>ec- 
tion  on  that  circuit. 

A  rnrious  (M»ndition  aris^^  in  «Mmn<H*tion  with  this  work,  no  doubt 
met  with  <»ommonly  by  other  insjMM'tors.  from  the  fart  that  the  law 
giv<*s  us  no  discrimiiuition  as  n'gards  what  const  it  uti*s  a  nursi*ry.  A 
man  may  havi*  only  two  or  threr  hundred  tHM^s  on  a  small  piece  of 
ground.  wlii<*h  he  simply  rents,  and  the  inspector  may  Uv  reasonably  sat- 
isfied that  the  nurseryman  is  not  doini;  business  on  an  honorable  basis, 
and  yet  if  hv  finds  this  man's  trei-s  fre«'  from  pests,  plant  tir  animal, 
lie  baN  to  L'ivf  him  a  eertifieate.  whieb  ran  be  used,  of  rourse.  on  any 
trees  obtained  from  any  souree.  We.  liowi'Ver.  protrct  ourselvt»s  in 
this  pai'ticnlar  by  stating  on  the  eertifieat**  tliat  the  same  only  applies 
to  stoek  absiilutely  on  the  pn^mises  \\h«*n  examintil. 

As  brought  out  in  dLsenssions  at  various  times  anions  iiispeetors,  no 
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one  can  absolutely  declare  that  the  San  Jose  scale  does  not  exist  some- 
where in  a  nursery.  Should  the  Minnesota  inspector  or  his  deputy  at- 
tempt to  examine  every  nursery  tree  in  some  of  our  larger  orchards  or 
nurseries,  it  would  mean  anywhere  from  a  three  to  six  weeks'  sojourn 
in  one  nursery.  We  probably  pursue  approximately  the  same  plan 
adopted  by  other  states :  a  block  of  trees  is  traversed  in  two  or  three 
directions,  and  the  trees  looked  over  first  in  a  general  way,  and  after- 
wards more  in  detail.  If,  however,  any  one  tree,  or  more  trees,  attract 
attention  on  account  of  some  peculiarity  of  appearance,  those  trees 
are  given  most  careful  scrutiny.  So  far  we  have  never  discovered  in 
Minnesota  any  San  Jose  scale,  although  it  has  been  present  three  years 
in  Wisconsin,  and  we  have  known  of  its  surviving  two  winters  in 
South  Dakota,  and  experimentally  we  have  carried  it  through  one 
winter  in  Minnesota,  exposed  to  weather  conditions.  It  is  rather  a 
surprising  fact  that  with  all  the  importation  into  this  state  during  the 
past  twelve  years  or  more,  we  have  not,  in  the  six  years  of  inspection, 
yet  met  this  scale  here.  We  fully  expect  to  run  across  it  before  long, 
and  the  inspection  for  that  and  other  reasons  is  becoming  more  rigid 
every  year.  The  presence  of  San  Jose  scale,  of  course,  disqualifies,  as 
does  also  Crown  Gall  and  Wooly  Aphis. 

Our  inspection  season  lasts  from  May  1st  to  September  15th.  Min- 
nesota nurserymen  are  almost  without  exception  on  the  most  friendly 
terms  with  the  inspector,  and  many  happy  hours  have  been  spent  in 
their  company  and  at  their  hospitable  homes.  It  must  be  said,  how- 
ever, that  a  great  many  of  them  look  upon  inspection  as  a  humbug, 
in  a  mild  way,  a  necessary  nuisance,  as  it  were,  which  has  to  be 
endured  on  account  of  the  laws  of  other  states  into  which  they  ship, 
but  I  think  that  within  the  past  year,  since  the  danger  in  importing 
foreign  stock  has  presented  itself,  the  sentiment  in  favor  of  careful 
inspection  is  growing.  In  this  connection  it  may  be  said  that  we  have 
been  very  much  surprised  at  the  amount  of  stock  coming  from  Europe 
into  ^linnesota.  When  the  alarm  was  first  sounded  this  spring  we 
sent  letters  to  nurserymen,  asking  for  information  regarding  any 
expected  shipments,  and  were  very  much  surprised  to  hear  from  one 
lorge  nursery  that  a  shipment  from  France  was  expected,  and  later 
on,  work  in  this  connection  having  been  established  with  Dr.  Howard 
and  with  the  State  of  New  York,  we  have  been  enabled  to  be  advised 
of,  and  to  examine,  a  large  amount  of  this  stock  both  from  Holland 
and  France,  something  less  than  a  hundred  boxes  all  told,  up  to  the 
date  of  wTiting.  We  have  found  absolutely  nothing  in  these  ship- 
ments in  the  shape  of  the  Brown-tail  Moth  caterpillars,  Gypsy  Moth 
eggs,  or  any  other  pest. 
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NURSERY  AND  ORCHARD  INSPECTION  IN  MARYLAND 
By  T.  B.  Syhons,  State  EntomoloyUt,  Xld, 

The  introduction  into  Maryland  in  1894  of  the  San  Josik  scale  and 
its  gradual  spread  during  the  last  decade,  threatening  the  fruit  inter- 
eets  of  the  state,  caused  the  passage  of  a  law  by  the  Mar>'land  legia- 
lature  in  1896  and  additional  amendments  to  said  law  in  1898,  estab- 
lishing the  State  Horticultural  Department  and  creating  the  offices 
of  State  Entomologist,  State  Pathologist  and  State  Horticulturist, 
and  making  these  officers  Professors  of  Entomology-,  Pathology  and 
Horticulture  respectively  at  the  Agricultural  College  and  Experiment 
Station.  The  purpose  of  the  law  as  set  forth  was  to  suppress  and 
eradicate  the  San  Jose  scale,  peach  yellows,  pear  blight,  and  other 
dangerously  injurious  insect  pests  and  plant  diseases  throughout  the 
State  of  Mar}iand.  The  enforcement  of  the  law  was  placed  under 
the  control  of  the  Board  of  Trustees  of  the  Mar\'land  Agricultural 
College  and  Experiment  Station,  to  whom  the  officers  created  under 
tne  act  are  responsible. 

The  law  specifically^'  sets  forth  the  duties  of  the  State  Entomologist 
and  State  Pathologist  in  conducting  their  work  for  injurious  insects 
and  plant  diseases.  It  orders  the  in8i)ection  of  all  nurseries  in  the 
state  at  least  twice  a  year  by  said  officers,  and  directs  that  the  officers 
visit  each  county  in  the  state  at  least  once  a  year  for  the  purpose 
of  determining  by  inspection  the  healthfulness  and  f^eneral  condition 
of  the  horticultural  and  agricultural  interests.  Full  power  is  given 
these  officers  to  enter  upon  any  public  preniises  and  to  cause  effective 
treatment  of  any  plants  and  trees  that  may  1m»  foiind  inf(*sted  by  an 
injurious  pt»st.  prescribing  the  method  of  procedure  in  conductinf^ 
such  inspections.  Tlie  law  prescribes  that  no  trees,  plants,  vines, 
shrulw  of  any  character  can  be  sold  within  or  without  the  state  unless 
accompanied  l»y  a  certificate  of  nunwry  insp«»ction.  It  further  pre- 
cludes the  intHKluction  of  any  nursi^ry  stock  from  any  other  state  or 
territory'  without  the  acceptance  by  the  above  «»rti«*ers  of  the  certificate 
on  such  shipments.  Eight  thousand  dollars  has  been  the  annual  ap- 
pntpriation  to  the  State  Entomologist  and  State  Pathologist  for  the 
c*»nduet  of  this  inspiration  W(»rk.  It  is  nnly  neefssnry  fnr  the  purposes 
of  this  artirlf  to  state  thi*  I'onditions  under  whieh  this  work  is  carrietl 
on  in  tlie  State  of  Mnrvland  at  this  time. 


June,  '09]  journal  of  economic  entomology  249 

Nursery  Inspection 

There  are  at  present  fifty-two  nurseries  in  the  state  from  which 
plants  and  trees  of  various  descriptions  are  being  sold  annually. 
While  this  is  a  rather  small  number  of  nurseries,  yet  there  are  in- 
cluded some  of  the  largest  nursery  firms  in  the  country.  The  output 
from  the  nurseries  of  Maryland  aggregates  approximately  35,000,000 
trees  and  plants  annually.  As  prescribed  by  law,  the  inspection  of 
the  nurseries  is  conducted  conjointly  by  the  State  Entomologist,  State 
Pathologist  and  their  respective  assistants. 

The  law  prescribes  two  inspections  annually,  but  it  is  only  to  thd 
principal  one  of  these  that  I  will  refer  in  these  remarks,  namely,  the . 
inspection  of  the  nurseries  conducted  in  late  summer  and  early  fall. 
This  inspection  is  not  commenced  until  after  August  20th,  as  in  our 
opinion  a  certificate  issued  on  an  inspection  made  before  this  date  in 
this  latitude  would  be  of  little  value,  since  in  the  case  of  San  Jos6 
scale,  for  instance,  there  would  yet  be  time  for  two  or  three  broods 
of  the  insect  and  consequent  dissemination  of  the  pest  before  the 
cold  weather  of  fall.  The  inspection  therefore  is  conducted  as  late 
as  possible  in  order  to  be  completed  in  time  for  fall  trade.  It  can 
be  stated  that  the  inspection  in  this  state  is  conducted  as  thoroughly 
as  circumstances  and  funds  will  permit.  It  is  obviously  impossible 
for  the  inspectors  to  examine  every  salable  tree  in  a  nursery,  espe- 
cially in  nurseries  of  the  size  indicated  above.  It  only  remains  for 
the  inspectors  to  go  through  the  blocks  as  thoroughly  as  possible,  sat- 
isfying themselves  as  to  the  condition  of  the  trees.  We  usually 
arrange  to  go  through  the  blocks  in  a  direction  at  right  angles  to 
the  rows  with  an  average  distance  of  twenty  to  thirty  feet  between 
inspectors.  Thus  examining  trees  closely  from  the  ground  up  in 
each  row  at  this  distance  apart,  the  inspectors  will  invariably  detect 
the  presence  of  any  injurious  pest.  In  our  experience  we  have  not 
as  yet  had  develop  later  a  single  case  of  infestation  by  an  injurious 
pest  which  we  had  not  located  during  the  inspection. 

Upon  detecting  the  presence  in  a  block  of  trees  of  any  injurious 
pest  likely  to  be  dessiniinated,  we  at  once  closely  inspect  surrounding 
stock  and  blocks.  The  trees  found  infested  are  immediately  destroyed 
and  no  trees  are  allowed  to  be  sold  from  blocks  in  which  infested  trees 
were  found  until  after  a  hand  inspection  of  all  trees  is  made.  As  a 
further  precaution,  all  trees  sold  from  the  nurseries  in  Maryland  are 
required  to  be  carefully  fumigated  with  hydrocyanic  acid  gas.  Thus 
we  believe  that  the  inspection  of  nurseries  in  this  state  is  conducted 
on  as  high  a  plane  as  is  practicable  and  that  such  inspection  affords 
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an  nmch  protectiou  to  the  orchardiHtii  and  other  j^^owers,  »§  well  as  tfi 
the  pnrH*'rviui*ii  thminflvrs  jih  \h  prartlral  in  iUc  op<*riitinti  of  fiii^*h 
a  law. 

The  Stiile  EiU4>inoti»)£iKt  and  Slate  l*aUiol«>i^ist  tuHke  it  a  pMiiit  ti» 
do  Uie  iiitspei*ting  of  uumories  |>er.sonally  with  the  help  of  their  rv^* 
Qlar  ansixtatitii  mid  the  forre*  art*  divided  otdy  in  the  ease  uf  iht  very 
small  tn^e  nurm*ri**«  or  th<KH«'  that  rai^si'  Miinply  Mtrawbi?rrie«  or  like 
piantK.  ThuH  we  aim  to  lenni  the  exaet  eotiditionst  oiintidvea  and 
follow  up  any  pre«k'nl>ed  treatment  after  niieh  innpeetiorL  Na  eer- 
tifieate  in  granted  to  a  nurseryman  until  after  he  has  Hiipned  a  written 
<Hin tract  to  the  efftM^t  that  he  will  not  w^U  iiny  trees  that  may  be  badly 
nffeeted  hy  wmily  aphi*  or  crown  jHjall ;  and  if  the  San  Jose  scale  nhnuld 
be  detected,  bin  eontraet  ineliidm  a  cIojr*  hand  inspe^^tioQ  of  the  »t«ek 
from  Htieh  infected  blocks.  ThtiH  wc  aim  to  ^rivc  the  ort*hardiata  mm 
good  a  guaranty  an  pi»HHiblc  under  existing  tTonditiont^,  that  the  alodc 
they  receive  from  Mar\'l»nd  numerymen  can  be  (Mnmidered  aa  trt^ 
fnim  wich  [lests  as  similar  atock  from  the  niirHeri**H  of  any  «»tate  in 
the  Kttst.  It  is  only  fair  to  Male  in  thin  connci'tion  that  the  Mar)'* 
laud  numerymen  readily  comply  with  the  requirementa  made  by  Ike 
officer!*  ehar^ted  mth  the  enfonvment  of  the  law* 

Additional  iimjieetiomi  were  ueee^nary  thia  paal  apring  ou  aeeoaut 
of  Uie  t^ndiuK  of  Brown-tail  moth  n*^Xn  upon  importeit  stock.  Owr 
1.125,0(M)  fteedlin^  and  other  tnirxery  ntm-k  have  Innsn  earefidly  in* 
spected  during  the  past  three  monthH  in  thiii  f«tate.  In  all  abool  700 
Deata  of  the  Hrown  tail  moth  have  been  d**!iitnjyt*d- 

Orchard  Inspectson 

A%  mentiooed  above  the  Mar>'land  horticultural  law  dirreta  that 
thr  Slate  Entomolofrifft  and  8tnte  Pathologist  or  niviiKtanta  riidt  eat:li 
eottnty  in  the  state  at  least  «mee  a  year  for  h»»  purpiwM*  of  detcrmiutug 
kjr  inapeetjon  the  healthfulnesa  and  general  cimditiou  of  tbi^  hortietil- 
ttiral  and  agrieulturid  interest*.  Fur  a  time  thr  offieen*  of  Iht*  tlr- 
partment  cndeavoml  to  \i«it  aa  many  part*  of  the  Mate  aa  |«0KRiblt% 
btil  Ihia  |»r«N?<Hluft*,  while  being  a  great  hetji,  did  not  pmmnte  tlit* 
work  aft  wia  deaired. 

The  emplo^'mrttt  of  bieal  Inafiectom  to  inapei?t  oreiianla  for  8mu 
imi  aeak  and  .vellowa  was  then  undertaken.  The  inapeetora  were 
fhren  a  eeyiee  at  the  Mar>  laml  Agricultural  Collets  to  better  fit  them 
for  Iki?  work.  Tbia  arkeme  of  i>rekard  itis{)ection  waa  dei'idedly  mor^ 
aaliafoetofy  and  ecMitiiiuei  In  be  tki^  matt  iffaetiir«  pbr  ^ 

all  pftrta  of  a  given  terrilorr.     WkiW  it  la  poerible  ti>       ,  y 

a  part  of  the  state  eark  aeaetin,  tlie  work  gradually  covrnt  tbr  whole 
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state.  The  local  inspectors  have  their  allotted  territory  each  year  in 
their  respective  counties.  They  are  thus  enabled  to  visit  each  indi- 
vidual orchard  and  report  its  condition  to  the  office  of  the  depart- 
ment. They  come  in  personal  contact  with  the  grower  and  can  point 
out  injury  caused  by  any  pest  or  disease  and  advise  him  as  to 
treatment. 

Furthermore,  by  this  local  inspection  a  better  acquaintance  with 
the  conditions  in  each  locality  is  acquired  and  we  are  enabled  to  give 
direct  attention  to  direfully  neglected  cases  and  cause  treatment 
either  by  showing  to  the  owners  the  great  necessity  of  the  same  or, 
if  necessary,  by  enforcing  the  law. 

Moreover,  the  local  inspectors  can  explain  the  work  of  the  depart- 
ment to  the  orchardists,  and  show  them  that  our  efforts  are  directed 
towards  helping  them  in  the  protection  of  their  trees  and  the  pro- 
duction of  good  crops,  rather  than  in  seeing  the  law  enforced. 
Twenty-seven  local  inspectors  worked  in  Maryland  last  season. 

Thus  the  inspection  of  nurseries  and  orchards  is  conducted  in 
Maryland  with  little  or  no  friction,  and  the  horticulturists  as  a  whole 
are  ever  ready  to  support  the  work  of  the  department. 


SOME  HOST  RELATIONS  OF  TICKS^ 
By  W.  A.  HooKEB,  Washington,  D,  C. 

In  a  paper  presented  at  the  meeting  of  the  Association  of  Economic 
Entomologists  last  year,  the  host  relations  of  ticks  were  briefly  con- 
sidered. At  this  time  I  propose  to  present  some  additional  informa- 
tion and  deductions  that  have  been  drawn.  I  wish  to  call  your  atten- 
tion first  to  the  fact  that  in  Mr.  Nathan  Banks'  ** Revision  of  the 
Ixodoidea,"  which  was  issued  in  June,  we  now  have  a  work  by  means 
of  which  the  ticks  of  this  country  can  be  readily  identified.  In  this 
work  nine  genera,  thirty-eight  species  (one  doubtful)  and  one  variety 
are  described  from  the  United  States,  including  Alaska.  During  the 
past  year  three  undescribed  species,  one  an  Aponomma  (a  genus  hith- 
erto not  known  to  occur  in  this  country)  and  Amblyomma  dissimile  (a 
Mexican  and  Central  American  species)  have  been  collected  within 
our  borders,  thus  bringing  the  total  up  to  at  least  ten  genera  repre- 
sented by  forty-one  species  and  one  variety.  Incidentally  it  should 
be  mentioned  that  collections  of  this  one  variety  {Dermacentor  par- 


^Presented  at  the  Third  Annual  Meeting  of  the  Entomological  Society  of 
America,  held  at  Baltimore,  Md.,  December  30  and  31.  1908. 
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U9naprHui  var.  marginatitjs  Bnriks)  from  jnck  r«hhit»  and  eottoii*taibiy 
nprm  \vhic»h  it  i«  «'orninurily  found  in  sovitUwt^tern  Tt*xa«»  loads  us  to 
infer,  fn»m  eharaot«*riRtic  culor  markin|?s,  that  it  may  be  a  valid 
apeeies,*  ThU  then  ia  a  gr<*ater  number  of  apecie»  than  we  And  liated 
by  Mr.  r.  W.  Howard  in  hi?*  recent  work  on  the  Smith  Afrioan  tiek-%.' 

Of  the  fourteen  species  and  one  variety  occurring  in  this  country* 
whoii€  life  histories  we  have  now  nearly  completely  worked  out,  Uirec* 
species  molt  upon  the  host,  the  C^attle  Tick  and  Tropical  Hoprc  Tick 
(Dcrmacfntor  nitcus)  passing  both  molts  and  the  SpiuMv.  I^.r  Tick 
(Ornithodotos  mcgnini)  the  firmt  molt  before  dropping?. 

Karly  in  the  fall  of  IDOT  the  writer,  acennipnnied  by  Mr.  J.  D. 
Mitchell,  found  after  a  eiireful  examination  of  cjuail  (CoUnus  rirgini- 
anus),  at  Bniwn^ville,  Texn.H,  a  number  of  Inrvie  and  nymphs  upon 
the  dorsum  of  the  hemi  Them*  were  reeojrnixed  at  cmce  a«  heIongin»r 
to  the  genujt  Ha»maphysaliK.  From  the  faet  that  ft,  chm'd*ili$  wna 
the  only  reprenentativi*  of  the  genun  found  in  this  country  that  bji<] 
been  reported  a»  attaching  to  birdnt  it  waa  thou^dit  that  tbeae  ticks 
belonged  to  that  species.  In  eolJectiuns  maiic  later  at  D'Hauuiii^ 
Texas,  several  lanal  skins  were  found  attached  to  the  headii  nt  quail 
and  field  larks  {Stun^fUa  wagna  neglecta)  in  connection  with  larva* 
and  nymphs.  The  ftndinir  of  these  skins  with  the  immature  staiCM 
naturally  leads  us  to  conclude  tJiat  they  were  shed  by  Uie  spt^eiea  of 
tick  with  which  they  were  found.  The  possibility  of  their  havine  been 
nhn\  by  II  little  known  species  (such  as  the  Apononmia  recently  dta* 
eoverr*<l )  nnj«t,  however,  be  ofuisidcred.  An  adult  that  developed  from 
an  enpt^nfed  nymph  eollfeted  at  D'Hannis  has  been  identified  by  Mr. 
Bankji  as  /7,  ihardfUh.  Further  eoUeetions  made  in  Victoria  C'winiy, 
Tnas,  by  Mr  J.  D.  Mitchell  and  at  Grand  Cane,  Ivouistana.  Quinry 
and  Hawthonie,  Florida,  by  the  writer,  luive  shown  that  in  the  fall 
of  the  yejw  at  leait  nearly  all  irround-feedini;  birds  serve  as  hosts  for 
the  larval  and  nymphal  stages  of  this  tick.  In  the  collection  of  thf^<^ 
ticki  tbe  writer  has  accompanied  several  old  hunteni.  none  of  wham 
bad  ever  ohser\'ed  them  upon  that  generally  distributed  game  bird,  the 
quail«  and  questioned  the  veracity  of  a  stntrment  to  that  effect  until 
ihey  were  ahown.  Tluit  these  ticJcs  have  not  been  collected  fmro  game 
birds  may  be  explained,  however*  by  their  small  size  and  the  faet  that 
a  large  pert»entiigi*  leave  the  hmt  even  befon*  the  bliKNl  ci- 
Tba  percentage  of  infestation  nf  rinriil  ^  ^fiown  to  be  Isr'***  t> 


WiHoe  tbto  fiaper  was  pmparsd  Mr.  D^uk^s  ha^  .^^■^^n^in,-., 
me  ihai  lie  &0W  eoosidmi  cat*  Uek  (•*  u  ,1  .!, 

Uilrtxllirit  ■peefie  and  elx  varteUta  are  ilstsd. 
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following  report,  made  by  Mr.  J.  D.  Mitchell,  of  collections  in  Vic- 
toria County,  Texas,  in  December,  1907:  **0n  December  19  I  shot 
twelve  quail,  each  of  which,  as  soon  as  killed,  was  placed  in  a  clean 
white  sack.  The  first  examination  was  made  thirty  minutes  after 
death,  when  jrixty-five  ticks  were  found  in  the  sack.  The  other  eleven 
birds  were  apparently  equally  infested.  Upon  removing  the  birds 
from  the  sacks  more  than  five  hundred  ticks  were  collected.  That 
there  were  1,000  ticks  upon  the  twelve  quail  would  be  a  conservative 
estimate."  In  a  collection  of  ticks  received  by  the  Bureau  of  Ento- 
mology from  Prof.  F.  L.  Washburn  was  found  a  Hsemaphysalis  nymph 
labeled  as  taken  from  a  Harris  sparrow  {Zonotrichia  quenUa)  at  St. 
Anthony  Park,  Minnesota.  Thus  it  is  seen  that  this  tick  is  nourished 
and  disseminated  in  great  numbers  by  these  hosts  in  a  large  part  of  the 
United  States.  Unfortunately  we  are  unable  to  distinguish  leporis- 
pcdustris  from  chordeilis  in  the  immature  stages.  As  an  adult  speci- 
men of  chordeilis  has  also  been  collected  in  Victoria  County,  Texas, 
from  a  quail,  we  feel  justified  in  concluding  that  at  least  a  portion  of 
these  immature  ticks  belong  to  that  species.  While,  with  the  excep- 
tion of  an  engorged  female  reported  as  taken  from  a  horse  in  Texas 
by  Dr.  Cooper  Curtice,  U,  leporis-palustris  has  never  been  reported 
as  taken  from  hosts  other  than  hares  and  rabbits,  it  is  not  too  much  to 
suppose  that  the  immature  stages  of  this  tick,  so  common  on  these 
hosts,  also  attach  to  birds. 

During  the  past  year  two  adults  of  a  new  species  of  Aponomma* 
have  been  collected  by  Mr.  J.  D.  Mitchell,  one  an  engorged  female 
from  a  dog  at  Corpus  Christi,  Texas,  the  other  a  partially  engorged 
female  from  a  rabbit  at  Refugio,  Texas.  Several  engorged  nymphs 
and  numerous  unengorged  larvae  of  apparently  this  same  species  were 
collected  by  the  writer  in  December,  1907,  from  quail  at  Hawthorne, 
Florida,  thus  showing  that  this  species  is  widely  distributed  through- 
out the  southern  part  of  the  United  States.* 

Larvae  and  occasionally  engorged  nymphs  of  a  species  of  Ixodes, 
probably  either  Ixodes  scapularis  or  cookei,  have  been  found  by  the 
writer  attached  to  birds  at  Grand  Cane,  Louisiana,  and  Hawthorne, 
Florida,  on  blue  jays  {Cyanocitta  cristata)  and  at  Quincy,  Florida, 


*Siuce  described  by  Mr.  Nathun  Banks  as  .1.  inornata. 

■The  fact  that  molted  larval  skins  have  been  found  on  birds  in  Texas  in  con- 
nection with  thB  immature  stages  of  IIsBmaphysalis  and  not  on  birds  in  Florida 
in  connection  with  the  immature  stages  of  Aix)nomma  surely  is  strong  cir- 
cumstantial evidence.  This  habit  will  soon  be  determined,  however,  either  by 
the  collection  of  perfect  skins  or  from  the  breeding  of  seedticks  that  have 
hatched  from  eggs  dei)osited  by  one  of  the  tj'i>e  si)ecimens. 
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upon  an  undetermined  sfweieR  nf  thnudi.  An  eouorjfed  n>*xnph 
taken  hy  Mr.  J.  i>.  Mitchell  in  Victoria  County,  Texas*  from  a  qujtiL 
In  I'rof.  P.  L,  Washburn '»  ccilleetiim  there  in  n  male  «iiH*ciiDen  nf 
Ixodfn  cmkti  labeled  as  taken  at  8t.  Anthony  Park,  Minn.,  from  « 
ri>bin    (Mrrula  miijraioria) . 

We  have  him  fouud  that  birda  nerve  aa  boats  for  at  teaat  two  Anirri* 
can  iipecies  of  Aniblyomma*  Afnblifomma  amtricanum  larvc»,  nii^n- 
l^orged  an<l  partially  t*u|?orired,  in  Xnr^  nuniivers,  aUo  a  male  !i|)eci- 
men^  were  taken  in  Kerr  County,  Texaa,  from  a  chaparral  cock  lOro* 
coccyx  califi^rmanus)  by  Meaara.  W.  D.  Hunter  and  K.  C  Pratt  in 
August,  n*07»  Thus  we  find  a  bird  diHseminating  a  species  that  ia  of 
economie  importance.  But  little  haa  been  known  of  the  life  hiatary 
and  habitji  of  Ambhjomma  (ubercuMHtn  except  that  it  ia  found  upon 
the  gofihcr  tortoisM*  {Tesiuiio  i>t}l%jph*mns)  in  Florida.  Recently  Prof. 
H.  A,  MorpTiii  lui*  informed  the  writer  that  he  haa  H4*en  a  ?*pecimen  «»f 
thia  tick  that  wax  collected  in  swmthern  Alabama.  The  writer  haa  col- 
lect«»d  the  eniforged  larvir  in  lar^re  numbera  from  doga  and  from  a 
cotton-tail  rabbit  at  Hawthorne,  Florida,  and  larva*  that  were  eoUeeled 
from  cattle  at  Sorreuto,  Florida,  have  been  received  fnmi  Mr,  P.  B. 
Powell*  In  January*  of  the  present  year  several  specimens  of  engorged 
lan^a*  were  iroUecttnl  from  the  bead  of  a  »parn»w  hawk  (Faico  sjpatvt^* 
nun)  hy  Ur,  E.  A.  Hack  of  the  Bureau  of  EntomolojLry.  Uurinjf  an  ex- 
amination  of  the  Bureau  of  Entomohigy  collection  the  past  winter,  thit 
writer  found  three  ptw^rly  pre?M*r%*iHl  i«|x*ctuieus  of  eng*»rgi*il  lnrv«* 
taken  from  an  owl  in  Florida,  which  are  uuiloubttMily  4.  tubtrcutaium. 
The  fai't  that  they  have  only  been  found  upon  birtla  of  prey  anggetta 
the  idea  that  they  crawl<»d  to  the  bird-h<mt  frt)m  the  rabbit  or  other 
ainall  mammal  being  devimred.  In  life  hiati»ry  work  nymphs  of  Ihim 
apeciea  have  l>een  found  to  attach  readily  to  and  engorge  upon  a  twvinc- 
To  snnimarize:  The  lanie  of  A  tub*rrulahim  have  been  taken  attached 
to  nuimmahi  and  birds,  llie  nymphs  are  commonly  found  on  the 
giipher  tortoiae  and  have  experimentally  engorgi*d  ujuiri  a  bovine,  while 
the  adulta  will  apparently  attach  to  0old4>loodecl  animabi  only.  We 
liAvi*  found  thisti  ffpct«ii*N  when  engorged  to  aurpaaa  in  nhe  the  African 
•|>f€ira  Ambhiomftm  hebraum  and  H^aiomma  agyptntm,  tme  gorgsd 
frtnale  having  mejiaureil  nearly  an  inch  in  length,  actually  nieaaurinK 
24.0  mm.  long  by  18,5  mm.  wide. 

ThiiM  we  find  birds  acting  i«  bosta  and  diMeminalora  in  thk  coon. 
try  of  the  immature  atagira  of  a  nnmlier  of  »jH»eiea,  reprem^nting  the 
genem  Amblyomma.  namiaphyanlis.  Txo4le*«.  and  [»ro]* 
Habita  of  this  nature  may  aicounl  for  the  wide  d:    ^  .i. 

^m^mmum,  H.  f€pQri$*poiu$tri$  and  other  ^peeien,  tlie  migratory  trr* 
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restral  birck  probably  playing  the  in<>re  important  role  in  thrlr  dis- 
seminatiiin, 

Anibbjomma  dusimile  is  a  species  fomid  im  iguanas  in  Central 
Aitierien  and  Mexien.  During  the  past  year  it  was  collected  at 
BrnwnsviJIc,  Ti*xj»8,  by  ^Ir.  H.  V,  Wmid  of  the  Bureau  of  Entomology 
fntra  iguanas  tluil  had  titM*n  hrnupht  from  the  isthmus  of  Tehiiaa- 
tepee  for  exhibiti4ui  purposes.  It  is  supposed  that  the  host  relationa 
of  this  species  are  similar  to  thi«?e  of  A.  tubercitJatum,  for  nymphs  as 
well  as  adults  were  collected  from  the  iguanas.  Larva»  and  nymphs 
have  attached  to  and  engorged  upon  a  bovine*  Init  adults  w*mld  attach 
to  a  cold-blooded  host  only. 

Fortunate  it  is  that  lords  do  not  play  the  role  of  host  to  the  Cattle 
Tick,  else  our  national  campaign  of  extermination  would  be  in  vain. 
As  far  as  we  know,  except  in  the  ease  of  A.  americanum,  these  bird- 
host  relations  are  not  of  economic  importance  in  this  country,  at  least 
at  the  present  time.  Should  a  tick-borne  dim^asc  be  introduced  and 
one  of  these  species  become  implicated,  birds  might  be  an  importajit 
factor  in  its  spread. 

Aiiide  fnmi  some  of  the  larger  mammals*  the  host  relations  of  the 
Spotted  Fever  Tick  (Dermacentor  vemistus  Banks)  still  reniain  to  be 
determirH'd,**  During  the  past  year  wc  have  found  all  stag<*.s  of  this 
tick  to  engorge  uix»n  a  bovine.  While  there  are  no  records  of  birds 
serving  as  hosts  for  any  species  of  Dermacentor,  sudi  a  possil>ility,  as 
well  as  that  of  reptiles  and  batrachians.  must  be  considen*d.  Sus- 
picion is  most  naturally  placed  upon  the  small  mammals  as  harl>orer8 
of  the  spotted  fever  infection,  since  it  seems  most  probable  that  they 
serve  as  hosts  of  this  lick  and  play  an  important  role  in  its  dissemina- 
tion. Dr.  H,  T.  Ricketts  in  connection  with  his  investigation  of  the 
diseaise  and  Prof.  R.  A.  Cooley/  as  the  entomologist  of  the  state  in 


■A  report  by  Doctor  Ulcketts  of  Investigations  made  ilurlng  1907  imd  1908 
Into  the  on nsi>  nml  prevrnthm  i»r  Kiicky  Mmiiirjilii  S|M»t(etl  Fever  in  the  BUter 
Umit  Viilley  of  Moufnnn  luis  rei^ently  ai>i>enrfNl  ^FeUrnary,  1H09),  In  It  tKx?- 
tor  Itleketts  8tjitc*»  that  \u}  hiis  found  by  Itiocntution  thtit  the  gopher,  rock 
aqulrrel,  wood  chuok.  chipiiituik.  ajul  moimtuhi  nit  are  su^oeptlhle  to  the 
dlfteaue  and  al^ti  serve  a«  hut4ts  fur  tlie  SjMjttt'd  FevtT  lick*  ExiH»rlaietJts  with 
the  tick  are  ssikl  tu  tiidiejite  thiil  at  least  the  firat  four  o(  these  hoMn  may, 
when  Jirtiag  in  i-^injnnrtion  with  the  tick,  tw  efTc<*tlve  In  uialntainhig  the 
disease  by  cuuslnj;  It^  extension  anions  the  ticks.  The  hoBt  or  hostii  of  Xht 
[nfecUon  in  nature.  howt'viT.  has  not  as  yi*t  Vk^cu  dls<i*vereil. 

'In  a  report  of  Uls  luvestlgaitious  of  the  Sjwttetl  Fever  TJek  tn  1908,  whleh 
at»t»^ared  in  Al>rl1,  l*rof.  It*  A.  tJof»Iey  Includes  data  on  Us  ho8t  rehitii»n».  All 
of  »\x  Uo^'k.v  Mountain  I^ikas  {Litgomy^  priHcrfts)  and  two  or  the  twelve  chip* 
Uiunks  (Tamiun  iiuaflririttftttiJi  timtoftu9\  *idl«H't<H!  had  imnmtiire  tUks  niKin 
them.  None  were  found  ujion  uwy  of  twenty  Rett  or  Pine  Squirrels  [HviuruM^ 
hudsonirus}  collected. 
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which  the  difieaso  ia  most  widespread,  are  now  invefltigatin^  the  life 
historj'  and  habitii  of  this  tick  and  we  may  soon  look  for  imporljuit 
developmental.  It  is  of  eotirse  neee»Miry  that  the  host  or  hosts  which 
harbor  the  infeetion  in  nature  be  diaeovered  before  it  can  be  deter- 
minfHl  whr*thi*r  [prevmttw  mewsiirein  will  eoimist  in  dealinjyr  with  the 
animal  or  »riifnalM  that  harbor  the  inf<'eli«#n  or  with  the  tick  thiii  tranii- 
mita  it.  In  order  to  detemiine  the  wmree  of  this  infection,  it  appeam 
to  he  neeesRarj'  that  tioka,  either  siiffieiently  engorgtHl  to  molt  or  to 
depueit  etfgs,  be  eoUeeted  from  their  variouii  host  speeien  and  engorfc*^ 
in  the  following  stage  or  stages  upon  a  susceptible  boat,  such  aa  the 
guinea  pig.  When  we  eonsider  that  the  mortality  from  the  diaeiise 
ia  aa  high  tia  70  per  cent,  the  danger  that  is  entailed  in  the  inveatiga* 
lion  ia  at  once  appr«Hriated. 

The  brilliam  work  of  Dr.  H.  T.  Riekett*  in  oanneeting  the  tick  now 
known  a**  Deimatentor  venustm  with  the  transmiswion  of  thr  diaeiiae 
haK  well  been  rewanted  in  the  award  of  h  gi>id  nuuhd  by  the  Asu^emi 
Medical  Aasoeiation  at  the  annual  meeting  held  in  June. 

Even  field  mice  appear  to  play  a  r61e  in  the  multiplication  and  din- 
aatnination  of  ticks.  During  the  recent  examination  of  the  Bureiia  of 
Entomology  eollection  an  engorged  Uir^'ul  specimen  that  appeared  to 
ha  DemiOi'cntar  vanabtli^  waii  found  with  a  label  to  the  effect  that  it 
had  been  collected  from  the  uc^t  of  a  (ii'ld  mfttise  ne&t  Waahingtoti, 
D.  C*  It  will  undoubtedly  be  found  the  world  over  that  birds  and 
mall  mammalM  wrvi*  hh  hmtn  for  th<»  immature  ntagea  of  varicnui 
Isodid  ticks.  In  a  eountrj'  like  Africa,  where  numerous  tiek-borae 
diieiaei  obtain*  the  im(>ortanee  of  the^^e  hahita  will  at  once  be  appn*^ 
eiatfd  That  more  haa  not  been  learned  concerning  them  ia  due  in 
part,  aa  before  stated,  to  their  small  size  and  the  fact  that  they  readily 
eacape  notice  in  the  thick  fur  and  feathers  or  drop  before  an  examitia. 
ti«in  can  be  made.  Tht-re  is  much  that  remains  to  Im?  learned  about 
tbe>ie  relationv  through  a  more  cxtenjiive  collection,  and  it  is  hoped  that 
enlomologi^ta  and  other  eollectora  may  extend  their  activity  in  thin  du 
reetion. 

In  connection  with  life  historj'  atudiea,  geographical  and  hcmi  nsx^ 
are  b<*ing  prepared  in  connection  with  which  thi^  Mubject  will  l>e  eon* 
aadered  more  extensively.  Any  eolleetiona,  records  or  data  on  the 
iohjeet  will  be  gratefully  received. 


Since  this  pa|>er  waa  pn^aented  a  work  entitled  '•Interim  RepoK  on 
the  Paraaiten  of  Orouae/'  by  A.  E.  Shipley,  liajt  come  to  hand,  whieh 
fi?ei  fiome  imt»«Jrtant  information  concerning  the  hoiit  relationa  of  thc^ 
Buitipean  C'a9tort>efln  Tick  (Ixodts  ricinm)  in  England.    On  page  5 


June,  '09]  journal  of  economic  entomology  357 

of  this  work  Professor  Shipley  says :  **The  larvae  and  the  nymphs  are 
common  enough  on  birds,  lizards,  and  small  mammals — in  fact,  on 
animals  which  live  among  and  brush  through  grass  or  heather.  It  is 
only  in  the  nymph  and  larval  state  that  we  find  these  ticks  on  the 
grouse.  On  each  of  the  infested  birds  the  specimens  were  fixed  on  the 
chin  or  round  the  eyelids — in  fact,  in  such  positions  as  the  grouse  can- 
not reach  with  its  beak.  In  parts  of  Ross-shire,  especially  in  certain 
woods,  these  ticks  swarm  in  enormous  numbers,  and  the  keepers  assure 
us  that  they  kill  large  numbers  of  young  blackgame.  Hence  there  is 
nothing  remarkable  in  finding  this  species  from  time  to  time  on  the 
grouse,  where  its  presence  must  be  regarded  as  accidental.  The  larval 
stages  emerge  from  the  eggs  and  probably  crawl  on  to  the  heather, 
and  thence  on  to  the  grouse  or  other  animals  which  come  in  contact 
with  the  vegetation.  We  have  found  both  larvae  and  nymphs  among 
the  feathers,  but  in  small  quantities  and  on  rare  occasions.  We  have 
never  found  it  in  the  crop,  and  it  can  hardly  play  any  part  in  infect- 
ing the  bird  with  tape-worms.  .  .  This  tick  occurs  most  fre- 
quently during  the  spring  and  early  summer,  but  disappears  after  the 
beginning  of  July.'' 


Scientific  Notes 

Further  observations  on  Contarinia.  The  writer  last  June  (Joum.  E2con. 
Ent.  1  :  225-227)  summarized  our  knowledge  respecting  the  economic  status  of 
this  genus.  In  the  following  issue  (p.  243)  he  recorded  serious  injuries  to 
early  Moore  grapes  in  the  Chautauqua  region  by  a  species  then  designated 
as  Cecidomyia  johnsoni  Sling.  This  spring  we  fortunately  succeeded  in  obtain- 
ing the  adult  and  found  it  to  be  a  Contarinia.  Furthermore,  an  examination 
of  foreign  literature  shows  that  a  European  grape  pest,  Contarinia  tHticola 
Rubs.,  a  species  which  has  caused  considerable  damage  in  European  vineyards, 
may  be  the  same  as  the  earlier  characterized  American  form.  Should  further 
investigation  prove  this  to  be  true,  we  have  in  this  species  another  introduced 
pest.  There  is  no  forecasting  the  future  place  of  this  species  as  an  Ameri- 
can insect  of  economic  importance.  Our  knowledge  of  the  genus  is  such  as 
to  justfy  regarding  this  grape  blossom  midge  with  grave  suspicion.  It  adds 
to  the  number  of  destructive  species  of  Contarinia  and  furtlier  emphasizes  the 
practical  imix)rtance  of  the  genus.  Full  descriptions  of  the  two  sexes,  together 
with  an  account  of  the  insect,  will  appear  In  the  writer's  report  for  1908. 

E.  P.  Felt. 

Nodonota  punticoUis  Say  was  very  abundant  and  Injurious  on  rose  bushes 
this  season  (June  8)  at  Ardmore,  Montgomery  County.  Pennsylvania.  Some  of 
the  flowers  have  as  iiiaii.v  as  fifteen  of  the  beetles  feeding  in  them  and  the 
roses  are  rapidly  destroyeil. 

IlEXBY    SKIXNEB,   M.   D. 
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Tb«  cdltort  will  llyuikrullj  r«o«lT«  ii*w«  ie«iD»  luifl  <ith»r  m*ci«f  llli«Jf  lo  b*  of  l»* 
iarttai  to  MlMorfbArm.  rs|>«ni  will  b«  pubUsliiMl,  iwi  fjir  mm  tK>*wtbt9,  ta  Ui«  ofd»r  of  i^t- 
c#ptJoQ«  AllestetMle4l  ooQtrfbutloatt.  at  l^mmU  ftbould  tn^  Id  the  hanil*  of  the  oditor  tka 
Ar»1  of  Ui«  Bkotitli  procHhllOjc  t»ttbUe*tl()B.  RapHiitii  i»r  c«iatrlhuUt>iui  tofty  Im  olwa  imi  ' 
At  ci>it.  Minor  ltd*  lliror^ii  will  b#  rvfirodiM^cKS  wllbnttt  chars**  bat  ih»  vogrmirtnc  of  laf^ir 
UlDitrmtlonft  maat  bm  hont*  hj  coBtrtbatort  or  tho  «lootrotjp*t  supplied.  Th«  roeoi^i  i 
of  ^1  pftpvra  will  !>•  Aekaowlodcod.^Sn*.  ] 

It  iji  a  piemsun?  to  include  in  this  namhtT  two  articles  on  miHliods  of 
ntimory  inK|M:(»tinn.     \\>  tni»t  tlmt  they  will  pruvokv  rTi  -n  ami 

lend  tu  a  full  Mi»d  frank  <Mm»i<]t*ralioii  of  thi*  riion*  im  |)roli-   ' 

lemH  ariaiug  in  thi»  branch  of  applitnl  laitoniokigy,  Tbi^  imptiriiitioii 
last  winter  of  many  jihipments  «»f  nnriiery'  fttuck  hfarinj?  winter  ne^lji  , 
of  the  brown-tail  moth  arouwed  the  eountr\^  U*  the  iniportaniv  *>(  iiuitH 
eiy  inspection.  Unfortunately  the  inspection  officiab  of  %'arioiis  ntjitfii 
were  liniiteil  by  (wlitieal  botindaripH  and  emild  go  no  farther  than  m  , 
pcmKible  thniufirh  tnutual  etkif>eration.  We  believe  everything  wan 
donr  that  was  feasable  to  locate  ahipmentji  of  itifented  stock  and  to 
df^troy  the  peats.  Nevertheless,  the  necessity  of  national  inspeettcm 
or  quarantine  remjlations  made  itself  apparent  to  everjone  iHin reli- 
ant with  the  situation.  Exclusion  is  immensely  cheaper  and  mueli 
more  satisfactory  than  stiiijiri'Hsiiin  aftrr  a  jwMt  has  become  well  e9itjih- 
lished.  The  anntial  e<mt  of  f^ichtint?  the  tfipny  moth  in  the  re^^trictrd 
Xew  England  an*as  infeste*!  by  thix  pent  ni»w  amounta  to  much  mori* 
Ihrnn  would  sutHce  to  maintain  a  thorviuichly  adequate  national  qaaiv 
antine.  The  (npj»y  moth  in  only  one  anions?  many  imported  inaieeta* 
some  of  which  have  become  widely  t^tablished  throughout  the  eottntiy 
and  annually  cjium*  enormoua  loaaea.  Furthermore,  no  one  can  foresee 
the  time  when  (wiiue  other  very  destructive  pest  will  beOODia  e«tab* 
liahed  in  this  countr>\  Nursenk'  inspection,  if  it  is  to  aumw,  miuit 
jmitify  itself  by  eseludittn  iujurintis  specim,  or  at  least  by  preventitiif 
their   unt'  *    dissemination    thmuirhout    the   country.     We    all 

admit  Lhv Jity  (»f  national  quarantine,     A  bill  pnmding  far 

tbli  waa  before  Congress  last  winter  and  was  defeatetl  liecauae  o^r* 
taiD  features  were  objectiimable  to  nunK'r\*men.  The  entire  propciai* 
lion  sbould  be  ihonHighiy  canvaiiHi'd  and  an  effort  made  to  work  out 
a  lianiiaiiioiia  m^lutiou  which  will  atronl  maximum  protection  with 
miuittium  annoyance  and  loaa. 
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All  extraordinary  campaign  a^ain&t  the  tj-phokl  or  hoiw^e-fiy  k  now 

in  progress.  Magazines,  weeklies  and  dailies  an*  eliH^rfully  ^ving 
much  space  to  exposing  the  true  eharaeter  of  tlie  insect.  Satire,  de- 
nouncement and  exhortation  are  all  being  employed.  MunieipalitieB 
here  and  there  are  adopting  much  needed  sanitary  regulations  de* 
signed  to  reduce  the  numbers  of  this  nefarious  fly.  The  Merchants' 
Association  of  New  York  City  and  some  other  associations,  as  well  as 
numerous  individuals,  are  giving  ranch  time  and  effort  to  this  most 
coiumendable  work.  The  control  of  this  insect  is  an  entomological 
problem,  since  effieient  repressive  work  must  be  based  upon  adequate 
knowledge  of  the  habits  of  the  fly  and  the  way  these  may  be  taken 
advantage  of  to  reduce  the  numbers  of  the  pest  in  the  most  economical 
manner.  The  sanitarian  and  the  medical  man  are  both  in  position 
to  give  cogent  reasons  for  the  suppression  of  this  long  tolerated  men- 
ace and  nuisance.  Special  pains  should  be  taken  tr»  en  courage  every 
goixl  feature  of  the  movement  and  at  the  same  time  care  exercised  io 
avoid  everj-thiDg  which  may  appear  like  an  overstatement  of  facts. 
This  campaign,  if  it  is  to  be  suceessfnK  must  be  conducted  along  com- 
mon sense  lines  and  the  necessity  of  attending  closely  to  details  em- 
phasized most  strongly.  Otherwise  there  may  be  a  disappointing  reac- 
tion, which  may  result  in  a  serious  set-back  to  home  sanitation,  not  to 
mention  the  continuance  of  needless  suffering  and  loss  of  health  and 
life. 


Reviews 


Ticks,  a  Monograph  of  the  Ixodoidea,  by  (1.  IL  F.  NrTT.vuL,  C. 
Warburton,  W,  F.  CiHU»ER  nnd  L,  E.  Kobixsun.  Cambridge  Univ. 
Press,  First  Part  (Argasidie),  104  p.,  114  figs.,  3  pis. 

This  part  of  the  work,  which  has  just  been  Issued,  is  far  from  our  expec- 
tations. It  Is  not  a  monograph  in  any  sense  of  the  word.  The  authors  have 
not  used  the  great  collections  of  Doctor  Neumann,  of  the  Paris  or  Berlin 
museums,  all  of  which  are  so  easily  accessible  to  them,  and  of  the  utmost 
Importance  to  anyone  studying  the  tJelts  of  the  world.  Consequently  a  num- 
ber of  species  known  to  Doctor  Neumann  are  unknown  to  tliem,  and  of  tliose 
that  they  liave  examine^l  one  is  struck  hy  tlie  jiaucity  of  8i»ei-'lmeu»  I  luler 
each  species  there  Is  a  full  bibliography  and  iconography,  a  brief  technical 
description  (in  many  cases  more  or  less  compiled K  and  as  much  matter  on 
the  habitat  and  geographical  range  as  can  be  obtained  from  the  literature. 
Thrre  is  an  interesting  chapter  on  the  biok»^y  of  the  Ar^asidie.  almoHt 
wholly  compiled,  and  an  extensive  bibliography.  Most  of  the  figures  are 
taken  from  Neumann.    The  plates  are  original.  N.  Ba?«k 


nmoiAV  or  ficoKomc  cntomolooy 
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The  Lesser  Apple  Leaf  Folder,  by  B*  h.  Webster,     Iowii  Agne. 
Kxpt  Sta.  Hull.  102,  p.  179-212,  1909. 
TUN  mluilrnbk*  biological  ttiiul>\  HluntrntcKl  by  a  number  of  orlstniil  flicttrivl 
|ilat^8  of  a   cotuparaUvely   little   kuown   Insect,   Pcrottea   mittuia    lioti^ 
Dakc«  material  aitdltlon*  to  mir  kaowlwlg*^  of  thl*  siieclcs  ntul  nietbnda  of 
controlllitg  It.     Tim  nrnmgrmeiit  of  tht>  urn  tier  dlvergi«!t  from  the  usujil.  In  UiAtj 
m  dlBcoflsloD  of  <fmtrnl  uii*ii«tureii  foll<»WH  tbe  ntt'oma  of  ItJi  UiJiirleSv  the  p<»i^  ] 
lions  trenUiig  uf  claiMiincatluu,  tbe  lift*  Ulatury  ami  tbe  ilJiuni«i»lou  of  njironftlj 
ilitiiil€«  being  reli^gnteil  to  n  leftn  nxiapiouona  i>art  of  the  bulletin. 

Scale  Insects  of  the  Orchards  of  Missouri,  by  E,  R  Tjiyior.    Mo, 
St.  Fruil  Kxp't  Stii.  BulL  IH,  p.  1-H7.  1908. 

Thin  in  n  general  iltmiiMitou,  with  speelnl  r^ferpnco  to  tlic*  ^n  Jos4  scile 
mml  thci  tiiorc  di>:itriirtlve  scale  InaeotA  of  the  oniinrcl,  iogethcr  wllli  a  fwm 
allied  forniif.  »nvh  ii»  the  griLiM*  fK*iile,  Aapifiiotuii  ucit,  walnut  muile^  J.  /tijrtaiM- 
rtffi^,  flnd  the  (xitlou?*  maple  m^ale.  PutrinaHa  innumtrabilis,  A  Ultmber  at 
9%jf^rimmtu  with  the  8au  Ju#6  neale  are  ituuimurixed.  ihe  author  gftliag  di^ 
cldMl  (ir^ference  to  llnif^iinlfnr  wsah^  though  adnilttlng  the  iisefQiMfli  of 
Eilfiu*lble  oUic,  This  suimnarlioed  nccimut  will  t>e  pnrtlcularlj  weTk!«alila  Im 
J  it  growi?rii. 

The  San  Jose  Scale  in  Arkansas,  by  C*  P,  Apamj*.     Ark.  Airrir. 
Kxp't  SU,  Bull.  102.  p.  221-236,  1908, 

This  auiiimiiriitifl  ac^oount,  doalgn^il  i«iMH'ifiMv   for  fruit  gn>wfni,  <lla4*iisM!« 
In  some  detail  miaoihul  niul  i^mtrol  lueiiHurf^,  giving  |>artirular  attention  to  ] 
nanwr^r  Istxpcrtloa  anti  the  necniMltjr  of  a  bettrr  law  for  n^ilntlng  tbt^  tmtnm,  \ 

Lime-Sulfur  Mixtures  for  the  Summer  Spraying  of  Orcharda^j 
by  W.  y\.  Scott.     V   S   Dt*p*t  Aifri<r.,  Bur.  Pbint   IruiuHt.  Cir,  27.  p. 
1-17,  19(^9, 

This  sninmartsea  to  date  the  winttw  of  thcMi  preparntlorw  an  aumnn^r  eprvys. 
PrnfefiMTr  Hctdt  rcvitrlrtii  hln  i^rcular  to  iitntetiH*ntj»  of  thi*  rcnult^  nhtalntd  In 
oontndllug  fangouii  dlaenyfv  aflTiH^tlng  i»eiit*h.  ch«*rr>'  itxid  a|>plt*.  eummfiitft  lipuii 
tie  Injury  tu  the  follngt*  from  iht^m*  prei»nriitioni»  and  with  comamdabtfi  ccm- 
vstlnni  allowv  fruit  i^nmem  to  dratv  their  owu  ixiucluatona 

The  Hop  Flea  Beetle,  by  P.  H.  CiiiTTKNtiEN.    IT,  S,  DepH  A^r , 
Bur.  Ent.  Bull  06,  Prt.  6,  p.  71-92,  1909 

Thin  »»  a  detailed  rttHnmnt  with  uuuierouH  orlglunl  nhMfnitiufi**.  i*(  ih,i  bMtil 
flea  boi*tl«',  Pt^UiodtM  pumluhttft  MHah,.  ii  (t|i4*ii(iit  Qult*»  niimiMUH  t^  h»*^m  •■&] 
th«  racille  eoaaL  Niitea  are  given  i»n  n  uundnr  of  rehti*^i  Mi^rir*  There  in] 
an  «!Xliii4ed  dianmlon  of  contr<U  mcthotle,  Ini  tutUng  5^v«  tMi  u«  w  nirthnni'^lj 
for  the  raptore  and  destruction  uf  tlte  peat«- 


The  Grapecane  Gall  Maker  and  the  Grapecane  GirtUer,  by  P.  B. 
BmnyKH,     W.  Ya.  Aicnc    ExpH  Stn.  Bull.  119,  p,  321-39,  1009, 

Tb»tf  two  latlf  kuonit  lu»t?Cta»  AfHpritffiifttIrr  9r«rMfH«  ijrr^  and  A*  afer 
Lan,  are  dlmruaaed  In  detail,  the  aconimt*  being  lllti9lrati-il  by  an  odmlnibbi 
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series  of  original  figures  and  process  reproductions.  The  author  is  to  be 
congratulated  upon  having  made  substantial  additions  to  our  knowledge  of 
these  two  forms. 

The  Semitropical  Army  Worm,  by  F.  H.  Chittenden  and  H.  M. 
Russell.  U.  S.  Dep't  Agric,  Bur.  Ent.  Bull.  66,  Prt.  5,  p.  53-70, 
1909. 

This  bulletin  gives  in  detail  the  life  history  and  habits  of  Prodenia  eridania 
Cram.,  a  common  southern  injurious  species  which  appears  to  have  hitherto 
escaped  notice  to  a  large  extent  The  insect  and  its  operations  are  admirably 
depicted  by  a  series  of  original  illustrations. 

Whitcfly  Studies  in  1908,  by  E.  W.  Berger,  Pla.  Agric.  Exp't 
Sta.  Bull.  97  p.  41-71,  1909. 

This  is  a  revision  of  Bulletin  88,  with  important  additions.  A  most  inter- 
esting feature  is  the  discussion  of  the  various  fungi  affecting  white  flies  and 
the  description  of  a  new  species,  Aleyrodea  nubifera,  previously  confused  with 
the  common  A.  citri. 

Biological  Studies  of  Three  Species  of  Aphididae,  by  J.  J.  Davis. 
U.  S.  Dep't  Agric,  Bur.  Ent.  Tech.  Ser.  No.  12,  Prt.  8,  p.  123-68, 
1909. 

An  extended  biological  study  of  the  com  root  aphis.  Aphis  maidi-radicis 
Forbes,  the  com  leaf  aphis,  Aphis  maidis  Fitch  and  the  sorghum  aphis,  Sipha 
/lava  Forbes.  The  life  history  of  each  species  has  been  worked  out  in  detail, 
the  food  habits,  the  number  of  generations  and  the  productivity  of  each  being 
indicated  by  a  series  of  admirable  tables.  Each  account  is  accompanied  by 
an  extended  bibliography.  The  presentation  of  a  large  amount  of  data  in  such 
a  concise  and  comprehensive  manner  is  most  admirable. 

Economic  Loss  to  the  People  of  the  United  States  Through 
Insects  that  Carry  Disease,  by  L.  O.  Howard.  U.  S.  Dep't  Agric, 
Bur.  Ent.  Bull.  78,  p.  1-40,  1909. 

This  comprehensive  discussion  from  a  broad  viewpoint  treats  particularly 
of  malaria,  yellow  fever  and  typhoid  fever  and  the  losses  caused  by  the 
dissemination  of  these  infections  through  the  agency  of  certain  insects.  The 
chapter  on  endemic  diseases  and  their  effect  on  the  progress  of  nations  from 
Ross,  with  Doctor  Howard's  comments  thereupon,  Is  a  most  fitting  (*onclusion 
to  an  admirable  summary  of  the  situation.  Tills  bulletin  should  be  widely 
read  by  laymen  as  well  as  by  professional  men. 

Fruit  Trees  and  Their  Enemies,  with  a  Spraying  Calendar,  by 
Spencer  Pickering  and  Fred  V.  Theobau),  p.  1-113,  1908. 

This  is  a  suinmarize<l  acrount,  adnilral>ly  printed  on  pood  paper,  of  the 
various  enemies  aflfeotinj:  fruit  trees.  Including;  not  only  insects  and  fungi 
but  birds,  mammals  and  frosts.  The  intrcKluctory  matter,  while  lnii>ortant,  is 
relatively  mudi  more  extended  tlisin  tlie  necessarily  very  brief  discussions  of 
the  various  spwles.     Judge<l  from  the  American  8tMndi>oint,  the  work  would 
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Siffri*  b«»^fi  srefitly  Improve*!  by  a  i*erlt*«  nf  JK'ijr*'^  mJmiuIii^  th 
0f  the  mnrr  linp«>rtaiit  InmH'U  niul  ftiiii;nijA  iliHnini'H,  it  wHl  ^n> 
reiT  ttvefaJ  to  fnttt  icrowers  nf  <1r«wt  HHtnln. 

The  Warble  Fly,  by  Gkohor  H,  Carpekteb  iind  J,  W,  Steen* 
Dep't  Agric.  &  Teeh.  Instnict.  for  Inland  JcMini.  vol  8,  Xo,  2  S4*|>» 
arste,  p.  1^22. 

TWb  l8  a  Ri*ni*ral  tllsruwiioiu  llliwtrntwl  by  u  ivertcyi  t>f  fxrWUtit  flmsrv^.  of 
llir  wnrbl^  ntPfl.  HiffKHtrrtna  bftrU  nui)  If,  Uneata,  Tbe  fleUillM  of  n  B^rlen  tif 
«iprrlmnit«  with  mrloiiiPi  waftji^  aiul  otb<»r  prolwtlve  iiioriHurifi  or«  ifivfu,  ufM* 
af  tbe  most  lntrrpfttlnir  iwhiis  tUitn  nhnwlng  that  cnilvcH  nith  the  lec^  coTgrad 
froiij  JiJiit*  to  St'ittfnitwr  wctrv  luf*»«tr<l  on  the  iiverwBi*  by  *mly  3^5  w«ii>l««. 
o»  offrMm^t  til  mi  infentiitkiti  by  ten  frnrbleii  in  %hv  taw  i»f  riiiv**  with  lh»  ftmcit 
and  mhU^  proti^t'd.  The  authurfi  oocmliler  the  destJrui*tlt>ti  of  tin*  m\iiti:>Am  tm 
tht*  ttioiit  prnrtlrjti  mpittod  of  ilealln«  wtih  Uieie  ptats. 

Injurious  Insects  and  Other  Animals  Observed  in  Ireland  Dur- 
ing the  Year  1907.  by  GwmuE  H.  Carpkntku,  Kovttl  Dublto  8<>c^ 
KfcHi.  Vrov,,  \o\    1,  p,  559.  .188,  \^m, 

Thin  c'omprlfifw  brlvf  UltUKtnitcd  notlcfe  c»f  nmny  Insects  observed  dnrlitc  tlie 
wsiUHin.  wHh  ponipwiifit  pxtcndtnl  dlmniiwhins  of  ilw  rattle  tlrk,  tho  imti  and 
iti'h  ml  till  ami  liie  (Knir  t>Uiit»T  ml  lev  The  vnhit*  <»f  thi»  r4*|i*»rt  Ib  jp^sbIKjt  9^^ 
liaiKwd  tty  a  ««rl#a  of  orif  iual  proc^an  platee< 

South  African  Central  Locust  Bureau.  First  Report  of  the  Com- 
mittee of  Control,  tHiitt»*l  by  Cu^tDic  Filixk,  p.  1-112,  1U07. 

Ttiln  tm  a  nntiYworihy  dot^umttnt  In  tluit  It  (dnrefi  on  riH^^rd  tbi*  pmicrr 
by  A  irmnp  of  admlnii^traifoutt  lutvnnl  sutidului:  a  i\iiiiuinn  em-my.  Tlie  ] 
In  this  ni»vf4ti«*nt  wuii  the  late  i\  II,  Sini|Mii»n.  unfortunately  dtfiriveil 
taklna  nn  active  i^rt  In  th#  ofierstJini*  liy  an  nnttniely  de<'easQ.  Ttm  oOMal 
tUatJory  ilaten  frcnn  o  dUpatrh  lun<«  t,  li(>$,  ami  n  rrmrerentM*  hi»hi  thm  Mttsm* 
Ilia  Attini^t  twtwi*ftn  rr't«rrM»ntjitlr«jft  of  ji  number  of  admlnl»tfatl<iti&  TlUa 
rosiillvil  In  the  draftlni;  of  a  ni-rlm  of  n«iM»lntlonii  iiruvhllnir  for  a  rrntral 
Inireiti  iit  Preloria  and  It*  niiitnteuiujt*f!  by  t^iutribulJuuit  from  the  interenl^id 
fmHTniin»ntP.  Provlidmi  was  made  for  a  mirt*tiiry  and  the  tabulatloa  by  til  10 
or  tinder  bb  dlnstllon  of  rlutn  relaffnis  to  the  dtstrtbuthm  and  ttiov«itieiilji  of 
kictiala.  Tbe  two  trotibleiitiuie  sfierlea  ara  tbe  red  wina*^  locust.  C^orvn- 
ihmrriM  §eptemfaMriatn  anil  thi«  brttwn  lo^nint,  f*avkiftifluM  ttutf'ieoifU,  TIm 
tmifd  9f  iH«rt|»erJitlrin  wn»  iliie  to  tbe  nwarnm  of  Intrusts  dnvertlnip  extanalve  wllil 
tracta  iur  the  nmrt*  at  tract  he  fuUIvutiHl  nreaa.  An  luteresstiaa  lUoliiclral 
fklMatftiiiMion  In  the  tk^mlptfrn-e  In  the  b«>II  of  viable  eggs  for  a  perlnd  of  aavaral 
yaara*  Tbe  i«oiHilbnuy  of  tbK  a  mntter  of  «/«»n>ni4jn  tM*Her  waa  racvntly  it»^ 
lanalneO  by  Vrof etm»r  I>iuuiibury.  There  Is  an  lnt4*rt*iitlniE  «*ltai>ter  itfi  Iha  fVml 
valua  uf  liieQai&  Tlia  dwtnintve  snarms  are  controU<^l  moer  rftsdlly  ami 
aoonomh-aUy  by  a|irayina  the  veaetatlun  In  tbHr  rlclnlty  witli  a  aara<4taKit 
araanlcfil  ftolntlon,  ttrecuntlotis  belna  taken  to  keep  stock  from  Ilia  InaitaA 
arta  lilt  tba  anM^ilr  \mm  bnrnt^l  amt  klHinl  tbe  ^mm  or  nati)  a  lioavy  rain  baa 
waaliad  It  off.  Tbe  [irr>blem  *pf  s«ouih  Afrk^ii  aiiin^am  to  be  vary  sUallar  aa 
Iba  toenat  avil  of  Soatll  Amerlm  nnd  to  that  wblcb  obtained  In  tl»e  Waat 
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^nne  years  wro.  S<»vera!  of  the  o«iloiiIeH  hinv  eunfte<J  a  le^lBJotJoti  «1eslgne*l 
to  compel  t'oOpenttiuu  lu  tlie  ]oc*ust  fltrht.  while  others  |>rovlde  nssistnine  to 
lndiTldiml9  eondncthig  i\  wnrfnre  agnlnst  the  comman  enemy. 


Current  Notes 

Conducted  by  the  Asaocimte  Editor 

The  As^octute  Editor  han  takeu  up  vvt>rk  at  the  Gipsy  Moth  I*aboratory. 
Melrose  Illghhinds,  Muhs..  f<ir  the  ijiuuinjer  iiud  all  coiumuiiicatlous  should  hv 
sent  to  the  alxjve  addresis  and  not  to  Washliiijtoti,  D.  C, 

Prof.  Herbert  Oebom  liaa  been  granted  leave  of  absence  for  one  year  el 
the  Ohio  State  Unlveri*lty  and  arrangements  made  for  him  to  Investigate  rer- 
tain  inseets  iujiirion?*  to  cereal  and  f*»ra^c  cro|^s  for  tlie  Bureau  of  Eutomolojary. 

Mr.  F.  D,  Coudeu  of  the  Bnrejiu  of  Knlomolotfy  jBfave  a  iihort  rotirse  mi 
elementary  entomologj*  to  the  students  at  the  HiUmore  Forest  Schc><d,  BIU- 
more,  N.  C,  during  the  month  of  May, 

Trot  J.  M.  Steilmau  has  rfsljtne*!  the  iH.»sltiou  of  ntate  entomologist  of  Mis- 
souri to  accept  an  ai»|KiintmiMit  uith  the  ottice  of  experiment  stations.  Wasli* 
Ington,  D,  C, 

Mr.  C.  T.  Brue8»  curator  of  the  Depart  men  l  of  Invertebrate  ZiVJJogj', 
Public  Mimeuiu.  Milwaukee.  \Vlstn:)nslu,  has  been  api»oiuled  lnstru*'tor  In  en- 
tomoloto'  «t  Harvard  !'ulven<lty  vice  Mr.  Paul  Hay  hurst  re$«igned.  Mr*  Bruea 
will  iH^fe'ln  wurii  In  his  new  iKjsltlon  September  1»  and  after  that  date  IjIu 
address*  will  t>e  Bussey  Institution,  Forest  Hills.  Boston,  Mass. 

Prof.  W.  M.  Wheeler  has  In  press  a  new  boc»k  entitled  "Ants*  Their  Struc- 
ture. I^evelopment  and  Behavior,**  which  is  being  [mbllshed  by  the  rolumbin 
rnlv€*rsity  Pres«.  This  book  will  apt>ear  early  next  fall,  and  will  contain 
niuch  new  jiud  valuable  Information  (concerning  this  Interesting  fauilly  of 
ln*ect.^. 

At  the  last  session  of  the  Ohio  legislature  an  appropriation  of  |6,9&n  waft 
made  for  the  Dt*i>artment  of  Entomoloio'  of  the  Ohio  Agricultural  ExiHTiment 
Station  for  the  fl«cat  year  ending  March  1,  1910.  Three  assistant  entoniol- 
Ol^sts  will  he  employed  in  the  future.  Mr.  .1.  S.  Houser  bus  beeu  at>tH>inteil 
first  assistant,  while  Mr  \V.  H.  (hiodwin  and  Mr.  L,  L.  Scott  will  till  the  other 
tiosldons.  Mr.  Se«>tt  Is  a  grailuate  of  tlte  Ohio  State  University  and  will 
take  up  an  investigation  of  bark  beetles  Injurious  to  fnilt  trees.  Otlier  Im- 
porant  lines  of  work  will  be  an  Investigiition  of  spring  and  fall  conker  woruis, 
the  wlieat  joint  worm,  shade  tree  jiests*  the  woolly  aphis  and  demonstration 
work  In  sprayhig. 

The  total  returns  from  one  aere  of  Ben  Davis  apple  trees  at  Eriln,  Ohio, 

sprayed  last  year  by  the  station  imtomologists  amounted  to  1 1,400  and  the 
net  protlt  was  11,000.  DenaMistration  orchards  will  be  treateit  this  year  In 
all  sections  of  the  state. 

Prof,  t;.  P.  Clinton,  MycTiiogist  of  the  L\mn»>  tirur  Atrriruliural  Kxperiment 
Station,  has  salleil  for  Japan  for  the  purt)ose  of  studying  the  fungous  diseases 
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which  affect  the  g\pBy  moth,  with  a  view  to  introducing  them  into  the  infested 
district  In  Massachusetts.  The  trip  is  being  undertaken  by  Harvard  Uni- 
versity in  coui>eration  with  the  state  of  Mamiichusettti,  and  it  is  hoped  that 
the  importations  received  will  be  of  great  value  in  decreasing  the  giitsy  motb 
in  badly  Infested  sections. 

The  Department  of  Entomology  of  the  University  of  California  has  for  ser- 
eral  years  past  held  four  conferences  during  the  scIumiI  year  at  stated  inter- 
vals, the  place  alternating  with  Berkeley.  Thus  during  the  last  school  year 
four  such  conferences  were  hekl,  two  at  Berkeley,  one  at  Watsonville  and 
another  at  Davis.  The  last  of  these  meetings  held  in  Berkeley  was  planned 
to  be  more  inclusive,  inasmuch  as  entomologists  from  the  entire  raciflc  Coast 
were  invited  to  attend  and  present  papers.  The  hope  was  also  expressed  that 
a  Hi)e<.*ial  organization  of  western  entomologists  might  be  effected  inasmuch  as 
the  insect  prt)bleiim  of  the  I*aciflc  Sloi>e  are  so  different  from  those  on  the 
otiier  Hide  of  the  ItcM'ky  Mountains. 

At  this  nieotiug.  licld  April  20  to  23.  the  following  general  program  was 
carrie<l  out:  Tuesday  aftem<Min  (A|>ril  20),  **Lime  Sulfur.  Its  Use  and  Mann- 
fai*ture**;  Tuesday  evening,  "The  Manufacture  of  Mis<'iblc  Oils  and  Arsenical 
Insei-ticides**:  Wednesday  nioniing  (April  21k  "The  Kuro|»ean  Elm  Scale 
and  the  CVnlling  Motli** :  aftcTuoon.  **The  Orange  8<*iile  and  the  Citrus  Mealy 
Rug" :  evening,  exhibits  of  iiu«ei*ticide  materials,  insect  col le<*t ions,  apimratos 
illustrating  uietliiMls  of  study,  etc.;  Thursda^v  nioniing  < April  22).  visit  to 
Oiikland  formi(*»ry :  aftem<»on.  "Forest  Insects  antl  Apiculture*' ;  evening, 
**M«*dical  Kntomolog]^'" ;  Friday  morning  <  April  23 1,  "Methods  Used  in  the 
Study  (»f  Sensory  Reactions.  lirHe4*t  Photography**;  afternoon,  i^emianent 
organization. 

The  meeting  was  well  attende<l  notwithstamliiig  the  enonnous  distances 
w»|»arating  the  workers  on  the  ra<*if)4'  (Nmnt.  As  had  been  lio|)ed  at  the  outseU 
a  |>eniinnciit  organization  was  «'ff«*«*tHl  und«*r  the  iuiiim'  <»f  PaiMflc  Slo|x^  Asso- 
ciati<»n  f»f  ISct»n<»niic  Entomologists.  The  i^mstitution  ad(»pted  n*<iuires  that 
a<'tivc  uiciiibership  shall  )«  limited  to  the  orticial  and  professi<mal  ent«>niol- 
ogiMts  of  the  rn<'f)<*  SI<»|K*.  while  ass4N*iate  Iiieiiib4*r8liip  shall  be  o|ien  to  agri- 
culturists and  t(»  all  (»thers  interested  in  the  (»bJ<H'tM  (»f  thin  ass<K*iati(m.  The 
following  olH«*ers  were  electiNl.  viz.:  rn*sident.  Professor  C.  W.  Wmidworth. 
Tniversity  nf  riilifuniia.  Berkeley,  <*al. ;  vice-presidents  <  representing  each 
state  conceninli.  Pn»f.  H.  W.  D«»ane.  Palo  Alto.  Cal. :  Pn»f.  S.  B.  Doten,  Ren«>. 
Nevada:  Pmf.  J.  Elliott  r«»lt.  Pluenix.  Ariz<»na :  Pmf.  Fabian  <tart*ia,  P.  U. 
Agricultural  rolleire.  New  Mexi<^»:  Prt»f.  K.  D.  Hall.  Iii»gan.  Utah;  Prof.  A. 
B.  Tonlley.  rorvallis.  Oregon:  Prof.  A.  L.  Melander.  Pullman,  Washington; 
Prof.  L.  F.  llendenuiii.  Mns4-ow.  Idaho:  Prof.  (\  P.  (;illette.  Fort  C\>llins,  Cul- 
oradf»:  Prof.  K.  A.  fiwiley.  li«i/.einiin.  Montana:  Prof.  Avon  Nelson.  lJiramle« 
Wyoming:  lion.  Thomas  Cunninulnini.  Vjin<i»uver,  B.  «'.  Kxciiitive  Commit- 
t»««\  .Mr  IC.  H.  Kok'crs.  Sun  Fninilmi*.  Tal. :  Mr.  II.  P.  Stabler.  Yuba  City, 
<'al.  Mr.  L.  H.  I)av.  Oakland,  f'ai. :  mm  ret  a  r\  treasurer.  Prof.  W.  B.  Ilerms. 
riil\»'r»»itv  of  raiiftirnla.   IU»rlie|ey.  «'al. 

It  i**  I'lanntNl  to  ti«>lii  tlie  next  meeting'  tins  suiiiiner  at  lN»rtIaiid,  Oreg«>n, 
:ii    (-«»njnn<-ti«>n    witli    the    .\nieri<-an    As^<Niation    fur    tin*    Advaiicimient    of 

'*'*"***  W     \\.    HiKMs.    ^t't  trtnrif'Trramurrr. 

Maile^l  June  lo.  liMn*. 


Niagara  Brand  Lime  Sulphur  Solution 

Hii*«  i>rf*vt*n  to  he  the  uiont  effectiv**  »n*!  economkMl  eonirrn'rcliil  ^itrny  luutt'tja)  ujjiii* 
iifttcturecl,  for  tiK*  ^^anLri-i  of  s m  .Tm*.i'  So:»1«-.  nv^fj  r  Sr:iK*,  Sfiirfj  sitidV,  iijipk',  pencti 
«t ni^* berry  ;iplii»<,    1  >  mj«  of  sitiekttig  irtMiMttN,  At  the 

NaiiK'  titiif,  cohtri  !s,  Mlldi^w,  l^nif  Hust  *nil  tiif 

v:irJoii>*  Imi^tiN  ill-  ^    rli'il. 

Onif  50-^Uon  tiftirei,  casting  ^lUw  b\  »K  li.  factory,  vriil  nuike  12  l»dtrr«l»  «»f  Hjini^r 
lUMtcrlaL  for  wintir  ii^e  iind  3(1  barrels  fur  Hunitticr  UHe. 

I>o«**  not  fre«-35P  or  ilpteriomte  Itv  .^tjin«Hng.  Mixet  with  hot  or  eoiU  wntor.  I>ocb 
not  injure  pumps  or  elng  nozzles.  QuaJity  aiid  quantity  toi;»n4ut4^iMl  by  the  niMtinfiic- 
iurer*. 

Trj*    NiaiiarR    Brand   Arsenate  of  I^ead,   Trt^e  Borer    Paint,   Bordeaux 

'^"''X'-S-r- «-i'^;"^"  Niagara  Sprayer  Co.,  Middleport,  N.  Y. 


PRACTICAL  EXPERIENCE 

in  Spt3»viij^  ha?«  proven  to  iiKinyilhuT  a  thpup  ptmip  Is  n 
[KMir  invfsiiueiii  in  Uw  *'wi. 


GOULDS   "POMONA'* 

— «ll  Workiugrruf 
Writ<?  for  our  ' 
ipray«ri*.    The  luoat  L-uui^U'ie  hur  in.ikiL\ 

THE  GOULDS   MFG.  CO. 

SENECA  FALLS«    N.    V. 


or 


New  York  Boston  l*hilAdt*lpbia  tTil<aiKo 

St.  Louis        ritt«1iurK        MinaenpoliH 

Mov^  Orlc-iii?*  f,n^  AivL'f'tO'^  Sail  Fruiioi^^'o 


Thomsen  Chemical  Company 

M&>.nufacturing 
Chemisty 

BALTIMORE.   MD. 


Manufacturers  of  tiw  following  sfiecjaltiet)  for  tii|irnying  ]>ur|>o8e«: 

"ORCHARD  BRAND"  Soluble  Oti 
"ORCHARD  BRAND"  Lime  Sulphur  Solution 
"ORCHARD  BRAND"  Arsenate  Lead 
"ORCHARD  BRAND"  Bordeaux  Mixture 
"ORCHARD  BRAND"  Bordeaux-Ai senate  Lead 

Mixture 


Write  for  Descriptive  Cirealar  and  Price  t,ist 


Pletue  mentivH  the  Joortmt  of  BrwMinic  KtUtimMogtt  wAtn  trrUfng  U>  tuitrrtiun. 


^m  JOURNAL  OF  ECONOMIC  ENTOMOLOGY  [VoL  S 

whirh  tiffivC  Clio  iripsy  tiiotb.  with  a  view  to  iDtnHliii>iii»;  them  Into  the  iuf*-*iHl 
(lint riot  iu  Ma:^!*<u*husett!i.  The  trip  is  bv'ins  uuilertiikeii  by  Hanrmnl  Taj- 
v«*ntit>  iu  «'«Hi|i«'nitiou  with  the  !ital«*  nf  MaM>iaihii?«*«tt^.  ami  it  is  hM|i«^t  that 
th%»  iiii|Hirta(i<»iw  rtHt»ive«l  will  W  of  ;rreat  value  iu  iIe«Tea!4iii^  the  pil«*y  iimth 
iu  htully  iu(t*stt<«l  Mvtiotu». 

Tho  lH»|»4irtnu»ut  of  Kutomnlni;;}-  uf  the  I'uivfiNiity  i.f  California  hA«  for  ner- 
iM'mI  >eani  \K\»i  held  four  i^oufereui-es  «luriu»:  the  si-IuhiI  year  at  9tate«I  inter- 
vals, the  plaiv  alteruatiui:  with  IWrkeley.  Thus  iliiriu;:  th«*  hist  !ii*b<H>l  year 
four  siuii  titnfereiu-es  wero  heM.  twn  at  Ik-rkeley.  i.u»»  at  Watsunville  and 
II  not  her  at  Pa  vis.  Tlu'  la<t  of  thes«>  nit*etlu:;<  hfli!  iu  Ii**rkeley  wu!*  planned 
to  Ih«  mon*  iu«'lusivt'.  iiiasuiib-h  as  entiiiiitilii;:ist<t  fmui  tli**  nutire  I'ai'itit'  Ouift 
wi*n*  luvltiHl  to  attfiul  auil  prt>seut  pa|i«*rs.  The  h«>ji«*  wa^i  also  expreMed  tbftt 
a  ^|»«s'ial  ori::iui/.aliou  of  \^(^Teru  euti>uiiiliij::>ts  iii!;:lit  Im*  efTe«'ted  iuasiuoch  MM 
the  iUMNt  pn»Mi*nis  of  (lii>  Pai-itii-  Sl«t|if  are  sii  •l:fr*-niit  frtioi  thiNie  uQ  the 
itther  ^'itli*  «  f  ihf  U«M  k>    Mnuntaius. 

AC  tliis  uiet'Ciuk:.  iit'lil  April  'Jo  tn  j:*.  rln*  f«>ii..u:!ij  ::fii»>nil  pnqn'ani  was 
rarritnl  i»ut  :  Tue^Mljij  :ifTt'ru«Hiu  (April  -"•.  ■I,  mn  S'llfMr.  !t«»  T-ie  ami  Mann- 
f;irtnn»";  Tui's«lay  I'Vi-uiiic.  ■Tin*  Mauufa* mr*-  ..f  M:***  jl-!.-  ii:N  aiwl  Amenlcal 
liisiN'iii'liles" :  \Ve«luesi|ay  uinniiiiL*  i  Apr:]  L'l  i.  -Tlif  Kiir>i|«'au  Kliu  S«'ale 
auil  iIh'  iN»«lllnir  Moth';  afifniiN.n.  -rhf  i»raiii:.-  S-.i!.-  .iifl  th»*  Titnis  Mealf 
Hiu:" ;  exeiiiiii:.  ••xhihits  i.f  sum**  tit-nh*  iiiat»-r:al-.  :ii«»»-«T  .i'IIr^t:i«n'*.  nii|Miratiisi 
llln-trMtliii:  nii^tlii-^N  of  »»TinIy.  »»i.-.  :  Thur^^iav  i;...r:. nj  'Aprti  J2i.  vi*It  to 
0:tki:iii<l  fiiriini*ar>  :  aft»TU«Niii.  ■rurf^.t  Ii.-«^t-  .iii-l  Ap:«  iiltun*" ;  eveuiuic 
"Mi^lii-al  r.iiiMiiii>liki;>" :  Kri<hi>  nmriMiL-  •  Apr  1  _':>.  '-Mi-tii<<*!<  Vm-%\  in  the 
Sinil>  of  SfU-Mir*  KiMi  !«■»>-.  lir^-.  i  !'li««Tii.-r. •;■[.>■ :  .!f-»-rii.-iij.  |ieriuaiifiit 
iircaui/ation. 

Tilt'  iiHM'liiii:  wa*-  wi-11  afttMiili-tl  i!"'t\\  Tli'«Vi:..|  ■  ^  •!...  .■•,..r:i:i»U'<i  ili«*taii«^e* 
•M-parafiiic  tlu'  uorkiT*  ^ai  \\\v  Pa.  ;ri«  f...f.T  A«»  !.. -I  :.■.-:.  !:..;.*^|  at  the  lOitset. 
a  |H'i-iiiaiiiiil  o|-;:au;/aT:iMi  \\a«»  tfT»"i  tf*l  'ii.'lt  r  •!••  .:...■  .■:  I'.i.  ri-  S1«»Ih»  Aim»«»- 
rlalii'U  "f  Ki"«uj.Mii:.-  Ijitiiiji.'l.';;:^!^  11. •■  -':.*'  •  .'  ■-:.  .i!..:'.^!  rt-pi.r*-?*  that 
aiiMf   !iifiiilMT'*liip   -liall   If   l.m.Ttil   :..    t1.,-   .■'.  •  .\      :  .:..»^.,.;i;il   ^-fitoriiol- 

ii;:i*!«.  «>f  till-  r.i- n-  sii«i » .  wJ.  :•'  .!*>'».•.  aJi-  :. .  .-.  ;  *:..::;  ft-  o|i«'u  tn  atfri- 
.  iiliiir  •«!'»  ai»i|  T..  .ill  ..Tliii'*  i.T.  r.'*!!'.!  .:,  •!..  <»t*)<nta  aflMli  w.^.M:at:ou.  The 
f.. II. .w  .11;:  •■!?!■ 'T"  W.I.-  il.-i  t.-l    \  1':.- .lent,  Tr^^^Bi^    \V    W.Nnlwurth. 

I'ij!\i-r'*:f>    .•!    i  .iJT'Tm.i     r.»rk.l.\ .  M«-^pri3^^^^Hi  r^'^.ri-'Mi'iitiui:  eu«*ta 

Nfati' •••II.  t-ni.M  •  I'l.r  1:  W  l»M!..v  r.i!"  \  It(X  4.^^^^^H  >  1:  I»..tfU.  Reno^ 
\*-\a.!.i.    I'r^-r    .1  «  ••  r     l"i  >  :■  \      \'     >''i/v  ^^^^^bl^Ji   «i.<r':a.   P.   Ql^ 

M  .    >v  -r  ^HHIL  rtTT 
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Niagara  Brand  Lime  Sulphur  Solution 

Hhh  pftivtri  la  Jm'  thf  tiioJ*t  i?fT«'riivn  »tiil  ticoiiomieal  t'ommftriul  ttiiniv  tn^NTijil  imati- 
uf»i<  tnrril,  f-r  tTie  runtrtA  .f  s^n  t  r^*^  Sratr,  nx-^rrr  Srale.  Sciirfy  tScaJt',  Mi»jtlt!<,  peoch 
sti  riTift  of  i^nokiDg  hiiiicet** »t  ilie 

^u  r>,  MiUlevv,  Umf  Hust;  and  the 

unt*  uu-i{ulk>u  Uirrt'l«  ^•>F<tiiiitf  ^U.u}  i-\  (J.  li.  fuct4jr> ,  will  omlcc  12  b«rrcU  of  spray 
ttmterlal  for  winter  iii»r*  jintl  3iJ  brnrrb  for  siiramer  iii«<^. 

Doe*  nut  f reeve  or  tifterlorate  by  «t»tidiu{(.  Mixes  wiUi  hot  or  colrl  wftter.  liof*tt 
not  injure  puinp»  or  cktg  noizle».  Quulity  and  iiauntity  mriummt^'cd  tiy  ihv  lujintiffto- 
tMwn*. 

Try    Niaattrit    Brntltl    Arsenate  af   tend.    Tree   Barer    Paint,    Bnrtie:tnx 

""'"sZ^ra  ^';JZ';»y.,  NiagafE  Sprayer  Co.,  Middleport,  N.  Y. 


PRACTICAL  EXPERIENCE 

in  Sprayli>#j  ha**  provon  to  iiuinyitliitt  n  theap  pump  is*  u 
pool  Wbv>^taifiit  Ih  tlir  eoil. 


GOULDS   **  POMONA' 


*lai|l|>   rllotlM  |,|4    ft    \ 

Wriu*   for  our 


■*}'"■" 


THE  GOULDS  MFG.  CO. 

SCNCCA  rALI.8,    N.    Y. 


Xew  York  Boston  PhiladelpbiA  <^lii<iaffri» 

St.  Louis       PltUliur^       Minnejipolli 

New  Orleans         Losi  Angeles         Sun  FrHnrij^tn 


Thomsen  Chemical  Company 

Md^nufacturing 
Chemist/ 

BALTIMORE,   MD. 


jiwing  specialties  for  sprayinir  ptjrpoeea; 

LND^  Soluble  Oil 
LND"  Lime  Sulphur  Solution 
A^J^"  Arsenate  Lead 

•rdeaux  Mixture 
deaux-Aisenate  Lead 
4txture 


ulAf  and  Price  List 


ftftopj  ii4tf.n  Hritiuff  it*  adtfrfi$fr$. 


Scientific  Fruit  Growing 

Without  Spraying  is  Fast  Becoming  a  Lost  Art 


EXHIBIT  OF  DEMING  5PRAYER5 
tC  th€  Natiaciil  Apple  Show  at  Spokane,  Waih..  Dee^  1904I. 

Mf  m{*r  *n*]  1  uifi  fnuiUlMr  with  Itir  pm- 


AbtiTi*  i«  mn 

IjUti 

Oil 


extnict  from  »  toiler  ftom  oiii*  ol  uur  cmi* 

'    1  prmipective  bofisr,  wIki  iiirMti|pit«»d, 

;iii  c^tiUiiaiiAfitio  oiwr  K&d  advooRti?)  of 

vid    Hartirtilttiriiitji     c«i    conivHfiiliQQii^ 
^   '   "  ^     .     .1         s^^kinn  k»i}wli!d||8u 

i.,,,  ,.  ,4.,  V.  :;. ml  aad  Situpl*^  UOft- 

<rfi|>eoit  snd  f  "^ntur^r  hmuA  ipfiurviii^  and 

,  nijrcr. 


THE  DEMING  COMPANY 

Salem^  Ohio 


fUmm  mnUmm  l4#  Jotvuat  ^  iScmtomi**  i:»tf>un.,{\, 


>\  .- 


w  nitflijf  lii^  «i 


GRASSELLI'S 

ARSENATE  OF  LEAD 
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THK  DESTRLXTION  OF  THE  CODLING 
MOTH  AND  ALL  LEAF  EATING  INSECTS, 
USE  GRASSELLI'S  ARSENATE  OF  LEAD 

I  Grasselli's  Arseantc  of  Lead  is  manu- 
\  factured  only  by  The  GrasselH 
X  Chemical  Company,  established 
;■  IH39,  General  Oft^ccs,  Cleveland.  O. 
€  When  applied,  ordinao'  rains  will 
not  wa.«ih  it  off.  It  is  not  injurious 
coDLtNG  MOTK  jf  ^jppjjed  unskilfully  Of  in  too  lar^e 
quanlilies.  Grassellis  Arsenate  of  Lead  can  he  used 
succej<sfully  a^lainst  all  leaf  eatin}4  insects,  includmyi  the 
Cod! inn  >ioth.  Canker  Worm,  Elm  Leaf  Beetle*  Potato 
Huf*.  Gypsv  and  Brown-Tail  Moths,  etc, 
r  GRASSELtJ'S  ARSLNATEOF  LEAD  POWDERED- 
jn  impalpable  powder  produced  after  extensive  experiments, 
i:  GRASSELLIS  BOKDEAIX  MIXTURE -PASTE -a 
preventive  of  all  fungous  diseases. 

t  GRASSELLIS  BORDEALX  MIXTL  RE- POWDERED- 
.1  perfectly  compounded  and  reliable  powdered  Bordeaux 
Mixture. 

r  GRASSELLIS  BORDEALrX-LEAD  ARSENATE  MIX- 
IL  RE  PASTE— an  insecticide  and  fungicide  effectively 
,.imihincJ  in  one  article. 

r  GRASSELLI  S  BORDEALX-LEAD  ARSENATE  MIX- 
n  KE  POWDERED  a  reliable  powdered  insecticide 
Mul  fungicide. 

t;  GRASSELLI  S  LIME  AND  SULPHUR  SOLUTtON- 
Wcttcr.  cheaper  and  more   effective   than   the   home-made 

pTCKhlCt. 

The  Grasselli  Chemical  Co- 
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MEDICAL  ENTOMOLOGY,  ITS  SCOPE  AND  METHODS* 

By  William  B.  Hebms,  University  of  California 

The  importance  of  the  study  of  insects  in  many  departments  of 
human  interest  is  being  the  more  fully  recognized  as  science  reveals 
the  facts  of  inter-relationships,  both  advantageous  and  destructive. 
The  principal  concern  has  been  with  the  control  of  insects  destructive 
to  farm  crops,  and  well  it  has  been,  in  view  of  the  many  millions  of 
dollars  lost  annually  by  insect  ravages.  Students  of  animal  hus- 
bandry and  of  veterinary  medicine  are  fully  awake  to  the  losses 
incurred  by  insect  pests.  Mosquitoes  and  flies  have  for  centuries 
past  been  looked  upon  as  a  source  of  extreme  annoyance  to  the 
human  family,  but  that  these  insects  might  be  transmitters  of  disease 
was  hardly  even  suspected  until  the  latter  part  of  the  last  century, 
when  Dr.  A.  F.  King  presented  his  arguments  before  the  Philosophical 
Society  at  Washington,  D.  C.  That  insects  and  arachnids  of  a  given 
species  might  be  the  sole  transmitters  of  a  specific  disease  and  what  is 
more,  a  necessary  factor,  inasmuch  as  these  insects  serve  as  intermedi- 
ate hosts,  was  not  considered  seriously  until  the  last  five  years  of 
the  last  and  the  beginning  of  this  century,  when  Smith  and  colaborat- 
ors  showed  the  existing  relation  of  the  cattle  tick  to  texas  fever  and 
Laveran,  Ross,  Grassi  and  others  the  role  of  mosquitoes  in  malaria. 
Today  our  knowledge  of  the  transmission  of  diseases  by  insects  has 
been  greatly  increased  by  the  work  of  a  host  of  investigators.  Among 
other  specific  cases  we  know  that  malaria  is  transmitted  by  mosquitoes 
of  the  genus  Anopheles,  yellow  fever  by  mosquitoes  of  the  species 


*A  paper  presented  at  the  Pacific  Coast  Eintomological  Conference  convened 
In  Berkeley,  California,  April  20-23,  1909. 


Stegomffi^  eal&pus,  Bubonic  plague  by  several  xpecic*  of  fleas,  QOtalily 
the  rat  fleass,  Pultz  cheopis  and  Ceratop^Uus  fasriatus;  typhoid  fever 
conveyed  iu  part  by  the  housefly^  Musca  dotfusiira^  whicJi  in  ml«o  m 
tmoamitter  of  cholera  and  pretty  aurcly  of  tuberculofds ;  anthrax  by 
horseflieB,  certain  forms  of  o})l)ialmia  by  flie&  of  the  grenus  Hippelalen, 
various  forms  of  Trypancmoininxis  by  Die  «tabl»^  fly  (Stoinoxj-B  8p.)» 
and  the  Ta^te^  flies  of  the  genus  GloKsina,  Texas  fever  by  the  Texas 
lever  tick   (Margaropus  annutattis) .    This  list  oonUl  Jw  c<m  '\y 

increased  by  other  references,  but  let  us  merely  add  to  it  :  ._x- 
amples  of  insects  living  parasiticaUy  in  some  form  or  other  and  pro- 
ducing  severe  and  often  fatal  forms  of  irritations,  such  as  the  lice  i 
(Pediculida*),  the  cone  noses  (Reduviidw),  the  bed-bugs  (Acmnthidie), 
the  hot  flies*  (lUjttridie),  the  screw  worm  flie«  {Chrjisom^ia  mac^h 
laria),  etc. 

The  facta  bh  pr€«ented  by  the  study  of  the  above  inter-relatiotialiips  | 
are  being  aeceptinl  by  the  medical  profession  of  today  with  moisli 
Isaa  skepticism  than  evidenced  even  ten  years  ago.  The  great  lrotibl« 
is  that  the  avenigr  practising  ph>*sician  cannot  keep  up  with  tbm 
scattered  work  don«*  in  this  field.  Several  workers  have  attempt4?«d  to 
place  much  of  thi«  material  within  reach  of  students  in  the  same  fleld^ 
notably  Nuttall,  Braun  and  Oaborn.  To  the  writer  it  is  evident  that 
the  lime  h«»  v\ntw  when  the  «tu<!y  «»f  inHi*ct.s  iind  th<*ir  relation  to 
diatast  must  be  placed  on  a  more  independent  footing  and  the  mli- 
ject  treated  in  a  more  systematic  manner,  in  order  •  '      ^Adical 

and  veterinary  studenta  and  practitioners  with  a  Im  ige  of 

the  matter.  In  treating  the  subject  of  medical  entomology  1  have  de- 
parted somewhat  from  the  usual  method.  Ordinarily  the  Kubji?ct  is 
covered  in  a  few  lectures  on  disease-transmitting  insects  In  eonnectioti 
with  general  entomology  or  general  /.tnilogy  or  parasitology,  in  whieh 
lalter  eases  the  habita  and  systematic  relationships  of  the  insects  are 
traattd  more  fully.  There  exij«ts  today  rather  a  bck  of  responsibility. 
Whom  shall  we  hold  responaible  fc»r  the  study  of  disease-transmit- 
ting inaecta,  the  entcmiologist.  tlie  physician,  the  veterinarian  or  ths 
bacteriologiat  T  While  I  believe  in  etwiporatlon  as  the  lio!^'*  ^  'f  msny 
scientific  problems,  it  is  also  a   fruitful  souree  of  di  tmetit, 

sineo  there  are  many  important  matters  which  are  often  Urni  Home* 
irbirt  between  the  eofiperatont.  It  may  be  that  we  should  be  fsitli€r 
filstife  to  preventive  medicine,  and  particularly  in  reganl  to 
trsnaniitted  by  inaeeta,  had  not  phases  been  lost  soroewberc 
belween  the  followers  of  the  profesaiona  already  named,  eaeh  fully 
aoffifed  in  bis  own  work,  the  duties  of  which  ar^  pretty  well  out- 
liasd*    There  is  need  of  men  apteUetny  prepafad,  upon  whom  can  \ 
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be  placed  the  duty  and  responsibility  of  investigation  relating  to 
the  questions  under  consideration,  men  who  are  not  only  equipped 
entomologically,  but  who  also  have  a  knowledge  of  certain  diseases 
and  of  the  pathogenic  organisms  to  be  dealt  with,  and  the  laboratory 
methods  involved.  Therefore  in  developing  the  subject  of  medical 
■entomology  it  has  been  my  aim  to  construct  the  work  from  this  view- 
point. That  this  conception  seems  to  have  met  with  favor  by  phy- 
sicians and  veterinarians  is  evident  from  the  many  opinions  already 
voiced  in  many  parts  of  this  state  and  elsewhere. 

Health  ofScers  and  supervisors  of  hygiene  have  already  recognized 
the  value  of  such  special  training,  and  are  freely  calling  on  our  de- 
partment for  aid  and  advice. 

Methods 

In  teaching  this  subject,  much  careful  attention  should  be  devoted 
to  the  study  of  insect  mouthparts,  upon  knowledge  of  which  rests 
the  proper  interpretation  of  disease  transmission.  Enough  atten- 
tention  must  be  paid  to  general  structure  to  aid  in  classification.  In- 
ternal anatomy  should  deal  principally  with  the  organs  of  digestion, 
including  the  salivary  glands  and  canals.  Usually  the  latter  phase 
<5an  be  dealt  with  in  specific  cases.  The  importance  of  this  knowledge 
should  be  impressed  upon  the  mind  of  the  student  at  once,  and  this 
<;an  be  made  more  weighty  by  calling  attention  to  the  widely  different 
mouth  structure  of  two  closely  related  Diptera, — the  housefly  and 
the  stable  fly — consequently  differing  widely  in  their  powers  of  disease 
transmission.  By  judicious  lectures  and  demonstration  covering  two 
periods  the  contradistinction  between  bacteria  and  protozoa  may  be 
impressed.  The  various  insects  to  be  discussed  may  be  conveniently 
taken  up  in  the  usual  systematic  order.  It  has  been  my  plan  to  dis- 
■cuss  family  characteristics  and  follow  this  by  a  sub-topic,  for  example, 
**^rosquitoes  and  Malaria,''  treating  the  matter  under  several  head- 
ings, viz.:  Historical.  What  Is  Malaria?  What  is  the  Pathogenic 
Organism — Its  Life  History  ?  How  Transmitted  ?  Characteristics  of 
Anopheles,  Life  History  and  Habits,  ^Methods  of  Control.  Thus,  with 
necessary  deviation,  the  list  of  disease-transmitting  insects,  including 
other  insect  and  arachnid,  parasites  of  man  and  domesticated  ani- 
mals may  be  considered.  It  is  planned  to  segregate  the  subject-mat- 
ter into  two  divisions,  the  medical  and  the  veterinary,  and  thus  we 
are  better  able  to  devote  more  attention  to  each  subdivision.  The 
aim  of  our  work  should  never  be  lost  sight  of, — the  control  of  disease- 
transmitting  insects. 

In  the  laboratory  the  insect  should  be  studied  from  all  possible  view- 
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points.  We  need  more  knowledge  with  regard  to  the  sensoiy  reae* 
tions  of  insects,  their  relation  to  chemicals,  to  temperature,  to  li^t, 
to  vibrations.  We  need  to  know  more  about  the  mouth  structures,  the 
foot  structures  and  the  actual  method  of  disease-transmisaion.  It 
is  essential  that  the  student  become  familiar  with  the  habits  and  hab- 
itat of  the  in.sect  in  the  field,  its  life  history  under  normal  and  un- 
usual conditions.  This  plan  has  been  followed  out  in  our  study  of 
the  houseflies  and  the  flesh  flies,  and  it  is  upon  such  knowledge  that 
our  present  campaign  against  the  housefly  in  Berkeley  rests.  Thus 
we  are  also  developing  our  work  on  the  fleas,  the  mosquitoes,  the  fruit 
flies,  the  stable  fly,  and  the  Texas  fly. 


PUBLICATIONS  OF  THE  STATION  ENTOMOLOGIST 

By    K.    DwioiiT   Samikkbox,   Director   and   EntomoloffM,   y.   II.   Erperiment 

Stati  .n 

The  matter  published  by  the  Station  Entomologist  divides  itself 
naturally  into  three  classt^s — that  published  primarily  for  the  informa* 
tion  of  his  con.stitueuts  and  embodying  matter  which  does  not  neces- 
sarily oriuinato  with  him;  .srroiid.  n»ports  of  experiments  and  investi- 
gations made;  and  third,  technical  scientific  articles.  This  matter 
is  published  in  a  variety  of  f(»rms,  as  circulars,  pn^s  circulars,  bul- 
letins, annual  n»p<»rtH  and  articles  in  technical  pcriodicak.  The 
whole  matter  of  the  best  nietho<is  and  systi'iii  for  Stati(m  publications 
is  now  in  sueh  a  state  of  development  that  it  is  impossible  to  lay  down 
any  priiieiples  with  whieh  all  will  agree,  and  th**  speaker  merely 
wishes  to  attempt  to  outline  some  prineiples  whieh  m*vin  to  be  gener- 
ally supported  by  the  Stations  having  tbf  b(>tter  elass  of  publications. 

First  let  us  consider  the  bulletin,  for  it  is  **par  excellence"  the 
publication  charaeteristic  of  the  Am«*riean  Experiment  Station.  In 
the  p;ist  the  bulletin  has  included  almost  aiiythinLT  from  a  general 
compilation  of  various  injurious  insects,  with  the  n'mi^dies  for  the 
saiiM*.  to  a  bibiJMjrrjipliy  nf  soim*  irronp  of  iusiM-ts  or  an  actMiunt  of 
some  pest.  Lnvinir  its  anatomy,  nnbrynlntry.  ete.  «-t«*.  More  and  more 
w<»  have  eonie  to  f«'el  that  th«'  Inilietin  should  Im-  rss«'!itially  a  farmer*s 
publieatinn.  In  its  eoustrurtinu  tin*  writer  sbnuM  (Constantly  strive 
it*  put  the  matter  in  .sueh  shape  as  to  attrart  an^l  inti-rest  the  reader. 
^Vl■  shnuM  pn*f«T  a  l»ull«'tin  not  ovrr  '.V2  pau'fs  lont:.  etTtainly  never 
ovrr  '\^  pai:*'s  :in<i  pr«f«'ral»ly  a  sini:!*'  f**vui  ot'  III  p.-iL''^.  «*xeept  where 
a  L'<'ii«'ral  haiidlHM.k.  surli  as  a  manual  of  all  tlif  iriMM-ts  injurious  tO 
fruit.N  tir  garden  en»ps,  or  simirthing  of  that  sort,  is  to  I»e  published  for 
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reference  work.  The  bulletins  should  be  made  as  attract i%'e  as  pos- 
sible. This  is  Dot  always  within  the  control  of  the  entomologist  and 
many  of  the  other  points  to  be  mentioned  cannot  always  be  determined 
by  him,  but  if  he  be  a  man  who  is  interested  to  present  his  work  in 
the  best  form,  he  can  usually  have  considerable  influence  over  the 
form  and  make-up  of  his  publication.  The  title  page  of  many  of  our 
Station  publications  at  once  consigns  them  to  the  waste  basket*  The 
type  is  poorly  selected  and  their  general  appearance  is  forbidding. 
One  often  has  to  study  the  title  page  before  he  can  ascertain  the 
subject  of  tlie  bulletin.  The  subject  should  stand  out  distinctly  and 
should  be  attractively  stated.  A  small  illustration  characteristic  of 
the  subject  matter  adds  much  to  the  appearance. 

There  are  a  few  constantly  occurring  classes  of  bulletins  which 
merit  brief  comment.  The  bulletin  which  includes  a  discussion  of  a 
number  of  totally  unrelated  insects  may  be  useful  for  reference,  but 
in  most  cases  the  account  of  the  various  insects  would  be  much 
stronger  if  put  into  separate  short  bulletins  dealing  with  that  pest 
only.  This  of  course  does  not  apply  to  bulletins  dealing  with  the 
insects  affecting  some  particular  crop.  Second,  the  bulletin  which 
deals  with  the  Insects  of  the  Year.  It  is  doubtful  whether  such  buUe- 
tins  are  very  generally  read  by  the  agricultural  public.  They  are 
of  interest  and  of  great  value  to  the  entomologist  and  find  a  very 
proper  place  in  a  report  or  a  paper  before  the  Association  of  Eco- 
momic  Entomologists.  Usually  they  merely  serv^e  to  show  what  the 
entomologist  has  been  doing  diu'ing  the  year  and  are  more  or  less 
padded  in  order  to  make  some  report  of  the  entomological  work  during 
that  season.  The  bulletin  which  deals  exhaustively  with  some  pest, 
going  so  far  as  to  include  its  anatomy,  embr>'ology  and  other  techni- 
cal details,  is  probably  never  read  by  the  averagi*  farmer  and  this 
wealth  of  technical  detail  merely  serves  to  confuse  him  and  makes 
it  diftieult  for  him  to  separate  the  wheat  from  the  chaif  as  far  as  use 
is  concerned.  There  are  some  other  matters  commonly  included  in 
Station  bulletins  which  it  seems  to  the  writer  might  well  be  omitted 
and  placed  in  annual  reports  or  in  technical  publications.  For  in- 
stance, lengthy  bibliographies  or  a  list  of  insects  is  of  no  service  what- 
ever to  the  average  agriculturist  tho  exceedingly  valuable  to  the  ento- 
mologist. One  should  always  have  in  mind  that  th(*se  bulletins  are 
published  in  large  editions  and  that  it  is  much  better  to  consign  such 
technical  matter  to  publications  printed  in  small  editions  *and  circu- 
lated among  those  whom  they  will  benefit.  These  suggestions  do  not 
of  course  apply  to  bulletins  which  are  published  as  those  of  the  New 
York  State  Experiment  Station,  which  are  circulated  among  a  com^ 
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parntivcl^'  small  numbep  of  farmera  and  to  Experiment  Stattcm  worif- 
ere,  and  which  are  republished  in  an  abridged  forto  for  the  gesend 
agrricultural  public.  This  ideal  arrangement  has  not  been  poewible  as 
yet  for  most  of  the  Stations. 

If  the  bulletin  is  to  be  read  it  must  be  ouuie  attimctive  and  tluire 
18  very  little  use  of  printing  larf^e  editions  and  giving  thorn  iride^ip-^ 
culation  unless  they  are  read.  With  the  surfeit  of  utfriailtunl  papem 
and  popular  magazines  now  to  be  found  on  the  tAble  of  every  farmer 
who  reads  at  all,  there  is  little  chance  for  the  station  bulletiti  utilaiis 
it  be  put  in  attractive  form.  One  of  the  first  considerations  U  typo^* 
raphy.  This,  again,  is  not  always  within  the  control  of  the  entcK 
mologist  but  he  can  at  least  prevent  glaring  errors*  The  main  head* 
tngs  should  be  in  type  which  will  strike  tlie  eye  and  clearly  subdivide 
tJie  important  part*  of  the  publication.  Smaller  type  should  be  vmed 
for  the  sub-headings  and  those  paragraphs  which  it  is  desirable  U> 
bring  forcibly  to  the  attention  of  the  reader.  Care  should  be  taken 
that  headings  of  equal  value  should  be  in  similar  type.  To  secure 
imifonnity  in  this  regard  the  N,  IL  Station  has  recently  adopted  a 
ityle  board  or  sheet  showing  the  typography  in  use  in  its  pttbliea* 
tions,  Thia  has  been  in  use  to  the  writer *»  knowledge  in  mrm*  other 
stations  and  is  found  to  be  exceedingly  helpful  in  the  preparation  of 
mannscript  for  the  printer  and  aids  ver>'  much  in  securing  a  tmifonn 
appearance  in  all  the  publications  of  the  station.  If  there  be  no  aaj- 
form  rule  for  all  the  Station's  pu!)lieations,  the  entomologist  may  well 
make  up  one  for  himaelf.  Kxtremea  in  the  use  of  typography  are 
often  aeen,  both  thru  lack  of  its  appreciation  as  well  as  carry inf  it 
til  excess.  In  some  the  headings  are  of  a  uniform  type  whether  they 
be  of  knore  or  leas  ]miK>rtance.  while  in  others  there  is  such  a  ittttiti* 
plicity  of  styles  of  type  as  to  make  the  publication  look  more  like  an 
advertising  she^t  than  a  bulletin  and  which  are  decidedly  unpleeain^ 
frc»m  a  typography  standpoint.  Examples  of  these  may  easily  tke 
found  but  in  lootcing  over  files  of  our  publications,  two  have  happened 
to  particularly  come  to  the  notice  of  the  writer.  A  ^meiae,  logicel  and 
well  paragraphed  aitmmary  printed  in  black  face  type»  either  at  the 
beginning  or  the  end  of  the  bulletin  is  of  great  aid  to  the  reader  and 
will  often  insure!  a  further  reading  of  those  parts  of  the  publieatioci 
in  which  he  is  interested. 

Illustrations  are  a  matter  of  the  greateet  importance  in  aeeuriii^ 
an  attractive  bulletin.  Ilalf-toeea  are  at  present  tlia  most  danraUe 
and  popular  form  of  engraving  where  they  can  be  need.  Half<tooea 
afaould  always  be  put  oo  calendered  paper  and  where  many  are  to  be 
need,  70  lb.  auper-ealeadeied  will  give  the  bfel  reaulta  and  ia  the 
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weight  used  by  most  of  the  best  stations.  A  good  half*tone  cannot  be 
made  from  a  poor  photograph.  If  your  photograph  is  thin,  muggy 
and  lacking  detail,  do  not  tr)*'  to  have  it  engraved,  as  your  efforts 
will  be  doomed  to  failure.  Again,  no  matter  how  good  the  photo- 
graph or  engraving,  if  the  paper  be  poor  or  if,  worse,  you  have  a  poor 
printer,  do  not  try  to  do  much  with  half -tones.  Many  of  our  bulle- 
tins would  be  better  without  illustrations  than  with  the  ink  splotches 
now  inserted  with  long  legends  explaining  to  the  reader  that  in  such 
and  such  a  part  of  the  cut  there  is  supposed  to  be  an  insect,  or  which 
totally  fail  to  bring  out  the  point  which  it  is  desired  to  illustrate.  The 
illustrations  have  two  purposes  r  Firsts  to  show  the  appearance  of 
insects  or  plants  etc.,  which  can  be  more  readily  illustrated  than 
described,  and  second,  to  hold  the  attention  of  the  reader  and  rein- 
force the  text.  The  American  public  is  becoming  used  to  reading  in 
pictures,  due  to  the  catering  of  most  of  our  leading  magazines  to 
its  taste  for  pictures,  and  we  may  as  well  recognise  that  the  average 
man  reads  as  much  thru  the  pictures  as  he  does  thru  the  text.  If  pos- 
sible, have  the  illustrations  come  on  the  same  page  as  the  text  refer- 
ring to  them.  Very  often  a  small  illustration  of  some  stage  of  the 
insect  inserted  at  the  point  of  its  description  in  the  text  is  much  more 
effective  than  when  tucked  awa^^  in  a  plate  with  many  other  figures 
at  the  back  of  the  bulletin.  Make  the  legends  of  the  figures  as 
interesting  as  possible.  Very  often  a  cut  may  be  made  much  more 
attractive  by  cutting  out  the  background,  especially  when  the  back* 
ground  is  gray  and  tends  to  obscure  the  main  point  of  the  illustration. 
Variety  is  giV€n  the  iUustnUion  by  vignetting  the  backgrounds  which 
gives  a  pleasing  contrast  to  the  uniformity  of  square  edged  cuts. 
Both  the  cutting  out  of  backgrounds  and  vignetting  can  be  done  by 
any  good  engraver  but  should  not  be  attempted  unless  the  ability  of 
the  engrnver  is  known.  Where  poor  paper  is  used  and  good  presa 
work  cannot  be  secured  on  the  text,  half-tones  should  be  put  on  coated 
paper  inserts.  Jfuch  better  printing  can  be  secured  on  such  cuts,  In 
any  event,  than  where  they  are  placed  in  the  text  with  the  type,  but 
it  is  then  necessary  to  bring  the  cuts  togi.»thcr  in  one  place  rather  than 
to  distribute  them  thru  the  text  as  suggested  above.  In  assembling 
illustrations  f*'»r  a  full-page  plate  it  is  bei?t  to  mount  the  prints  on  one 
sheet  and  have  one  solid  plate  made  by  the  engraver,  rather  than  a 
number  of  small  cuts.  To  secure  good  printing  the  prints  for  one 
plate  should  be  of  about  the  same  density,  as  good  results  will  not  be 
secured  where  very  black  and  very  light  prints  are  placed  together 
on  one  plate.  The  different  figures  in  the  plate^  if  it  be  made  up  of 
parts,  are  usually  shown  up  better  if  a  black  line  be  run  around  each 
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Aiid  the  iiiterveniDg  .spaces  be  cut  out  so  as  to  leave  a  perfectly  wliita 
margin  between  the  different  parts.  The  lettenng  of  figuf^  can 
usually  be  done  more  neatly  by  tJie  engravcrV  artist  than  by  the  emo- 
mologist  and  may  be  readily  indieatr^  by  pasting  a  loose  sheet  nf  Ihm 
paper  over  the  front  of  the  platen  and  marking  on  it  the  lett<*r]ng  ml 
the  exact  point  where  it  ia  wished.  Plain  plates  are  much  to  be  pre- 
ferred to  the  artistic  scroll  work  and  embellishments  formerly  em* 
ployed  by  some  of  our  cugravcrs.  Tbe  [jlate  should  always  be  smaU 
enough  so  tliat  the  legend  may  be  placed  immediately  beneatli  it.  A 
plate  put  in  the  front  of  a  bulletin  with  others  scattered  thru  it  and 
then  the  legends  tucked  away  on  the  last  page  are  inconvenient  for 
the  re4ider  and  probably  very  often  the  legends  remain  unread. 

For  Y^ry  many  purposes  line  drawings  are  much  to  be  preferred 
to  half-tones  and  it  is  to  be  regretted  that  we  have  become  so  mfai- 
uatcd  with  the  ease  of  the  photographic  proceas  that  most  of  us  de- 
cline to  take  the  time  to  make  presentable  drawings  where  we  do  not 
have  artists  at  our  command.  Undoul>tedly  a  reaction  in  this  tiuitter 
will  s*Km  iweur.  But  even  with  the  line  dniwings,  if  Ihey  canocit  hm 
reasonably  artistic  they  bad  better  W  omittinl.  The  man  who  reada 
the  Station  publications  UHually  has  some  sense  of  the  proprieties  and 
a  crude  drawing  will  hardly  appeal  to  him  as  in  keeping  with  Ihe 
reasonable  dignity  which  should  accompany  the  pubUcationa  of  a 
Bcientbt. 

Arrangement*— The  arrangement  of  the  bulletin  should  be  lofieal 
and  with  a  natural  sequence.  A  brief  introduction  pointing  aot 
the  general  importance  of  the  subject  considerrd.  followed  by  a 
lUiort  hist<»ncal  sketch  and  a  brief  cimsid<*ration  of  the  extent  of  in* 
jur>*  due  to  the  pest,  may  well  occupy  the  flwt  page  or  two*  The 
life  histury  is  gi*nrrally  th«*  key  t«>  the  methods  of  e^mtrol  and  should 
fullow.  The  various  nt^ige*  of  the  insiH^t  should  be  distinctly  bitt 
briefly  described  and  flguri*d.  In  very  many  cases  it  will  elueidala 
the  life  histor>'  to  the  reailer  if  the  method  and  place  of  hibematum 
be  first  described  and  the  various  stages  and  tranaformationa  of  IImi 
toaeet  thru  the  season  be  followed  thru  this  atuttmer  until  il  a^mtn 
goea  into  hibernation.  One  of  the  things  most  dilBcult  for  the  aver* 
age  man  tii  underatand  is  the  number  f?f  genenitions  and  the  traoa* 
fbrmaiions  of  an  iaaeet  and  thiPi  should  therefore  Im  made  as  clear  aa 
pdasible.  Ttao  deacripiion  of  the  ^^arious  stages  may  well  be  placed 
at  their  respective  poinU  in  th*  -  mn  of  the  life  hbtory,  rather 

thaa  being  aeparated  and  the  «  t  stagta  deKrtbed  aefiarately^ 

The  different  stagea  of  the  Ufe  eyele  is  often  made  clear  by  an  iUii». 
timtioQ  pieh  aa  baa  been  frequently  uaed  by  various  entomologiali 
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showing  the  different  stages  in  a  circle  as  has  been  done  by  Prof. 
SUngerland  in  the  case  of  the  Grape  Leaf  Hopper,  by  the  writer 
with  the  Gipsy  moth  and  by  numerous  others.  The  descriptions  of 
the  various  stages  should  bring  out  pointedly  the  characteristics  by 
which  they  may  be  recognized  and  should  stop  there.  The  farmer 
cares  nothing  for  the  technical  detail  and  the  descriptions  will  be  of 
much  more  value  to  him  if  they  merely  enforce  one  or  two  points 
whereby  that  stage  of  the  insect  may  be  distinguished.  The  habits 
of  the  various  stages  of  the  insect  should  be  described  at  the  proper 
points  in  its  life  historj'  and  special  emphasis  should  be  laid  upon 
those  habits  which  have  to  do  with  the  means  of  control,  making  them 
perfectly  clear  in  the  discussion  of  the  life  history  and  then  referring 
back  to  them  when  considering  the  eontroL  The  detailed  results  of 
exhaustive  studies  of  the  time  consumed  in  various  stag<*s  etc.,  is  not 
a  matter  of  interest  to  most  farmers.  They  wish  to  know  the  approxi- 
mate length  of  the  various  stages  as  related  to  the  means  of  control, 
and  the  average  length  of  any  one  stage  and  the  usual  habits,  except 
where  variation  due  to  season,  climate*  etc,  is  a  matter  which  must 
be  taken  under  consideration  in  control  work.  Such  reports  of  ex- 
haustive studies  of  the  various  stages  of  an  insect  may  better  be  in- 
cluded in  an  annual  report  or  in  a  technical  article. 

Very  often  a  considerable  portion  of  a  bulletin  is  given  up  to  a 
consideration  of  parasites  and  predaceous  enemies.  This  has  always 
seemed  to  the  speaker  to  be  a  matter  of  doubtful  importance  to  the 
avenige  reader.  It  is  undoubtedly  desirable  to  point  out  that  lady- 
bird beetles  are  not  giving  birth  to  plant  lice  upon  the  apple  and 
that  the  fruit  grower  should  protect  them,  and  wherever  parasites 
may  be  in  any  way  artifically  encouraged  that  should  be  mentioned 
and  their  exact  importance  fully  outlined.  But  is  it  of  any  conse- 
quence whatever  to  enumerate  the  different  species  of  parasitic  in- 
sects which  affect  tlie  insect  and  describe  them  with  the  detail  tisually 
given  f  Or  is  there  any  reason  for  publishing  a  description  of  a  new 
species  of  panisite  in  a  St^ition  bulletin?  We  are  coming  to  appre- 
ciate that  in  many  eases  parasites  niay  be  artificially  encouragiKl  and 
wherever  that  can  be  done  it  should  be  given  due  prominence,  but  at- 
tention constantly  called  to  parasites  in  many  cases  leads  the  farmer 
to  have  an  exaggerated  opinion  of  their  practical  importance. 

Scientific  names  may  well  be  used  with  caution  and  it  is  a  question 
wheUier  it  would  not  be  better  to  use  common  names  wtif^rcver  pos- 
sible and  relegate  the  Lattn  name  to  a  foot  note  n^.r*^  it  v.W]  K,» 
a\'ailable  for  the  entomologist 

The  Meaits  of  Control  are  of  course  the  part  of  the  publication 
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which  vitally  interests  the  farrn^T.  Concise  dismijssion*  of  t'xp<ari- 
mtDls  performed  may  well  titul  a  place  lUider  thiii  h<*ad,  bnt  tht 
average  reader  will  be  aatisfied  with  a  well  fnimniari^ed  diftcuasion  af 
theae  results  and  with  the  conclusions  drawn  from  them  fully  aa  well 
aa  if  all  the  data  upon  which  they  are  based  be  submitted,  for  ho  will 
accept  the  judgement  of  the  writer  and  will  rarely  atudjr  all  Uie 
details.  It  is  of  course  important  that  due  promineiiee  be  ipTen  ta 
these  expcrimenta  as  they  show  th*^  rxp^.rinn-ntal  imrk  done  by  Itie 
writer 

Under  Means  of  Control  a  detiuitc  dislinetion  should  be  made  by 
headinfrs  between  those  which  are  prevent-*-  '- '  *^'*ym  whieh  art 
remedial.     Morei   and   more   we   are  laying  uo    preveniiT© 

tneaaurest  and  we  should  aid  the  reader  to  distinguish  ^>etween  pre- 
vention and  remedy.  Under  both  of  these  heads,  sub-headingm  ahfitdd 
indicate  clearly  against  what  stage  of  the  insect  the  prerentire  or 
remedy  ia  effective  and  the  action  of  the  preventive  or  remedy  should 
be  clearly  *  "  '  1,  Definit4.*  descriptions  of  the  use  of  the  prevmi* 
tive  or  rem  .  uW  be  given  so  that  it  may  be  followed  eiisly  hy 
the  reader  untutored  in  such  matters. 

The  bulletin  may  well  eltise  with  a  few  refereneei  to  tbt  mom  IbIp-^ 
portant  publications  available  which  might  be  oootolted  hf  1Skm§ 
who  wish  further  information  upon  the  subject  in  hand,  but  the  lan^ 
biblioflrraj)hy  ia  of  no  value  to  the  average  reader  With  the  atiort 
bulletin,  if  it  is  well  summarized,  no  index  is  UHually  neeeimry  pro- 
viding the  different  parta  have  been  well  indicated  with  proper  type. 

Spray  Calendar. — A  publication  which  baa  always  been  popular 
has  been  the  spray  calendar  It  is  a  sort  of  farmer's  encyclopedia  of 
practical  entomology  and  plant  pathology  and  is  one  which  will 
eoQstantly  be  open  to  improveminit  It  is  a  question  whether  tbe 
original  style  of  calendar  form  ia  the  most  desirable  and  we  hmwrn 
noticed  that  many  of  tlie  stations  are  now  iasuing  Directions  for  lli# 
Treatment  of  Insect  Pests  and  Plant  Disease^s,  rather  than  a  qin^ 
oalradar  The  idea  that  a  definite  calendar  can  be  isatied  by  wlu^ 
ttie  agricultorist  can  flgfat  hb  peata  aeeording  to  some  ru]e«  ia  aa  ex- 
eeedingly  enticing  one  but  one  which  hardly  tends  to  encourage  tiiin  ta 
aeeare  that  understanding  of  a  pest  which  is  necessary  for  its  intelli- 
gent  and  sucoasiful  control  It  is  the  writer's  belief  that  the  form 
of  publications  now  being  issued  by  Cornell,  Geneva  and  other  atalioiis, 
giving  eonciac  deaeriptions  of  the  pests  arranged  under  the  crops  that 
they  attack,  with  brief  suggestions  for  remedies,  and  then  a  descrip- 
tion of  the  various  insecticides  and  other  means  of  mseatieidal  eoo* 
trol,  ia  tBQeh  better  than  the  calendar  form. 
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A  form  of  publication  now  becoming  deservedly  popular  is  the 
circular.  This  may  be  a  brief  report  of  some  station  experimeDts  or 
the  abstract  of  a  bulletin^  or  more  usually  merely  a  short  account  of 
some  pest  compiled  from  other  sources.  The  object  of  the  circular 
is  usually  distinctly  educational.  It  should  be  brief  and  writteu  in 
a  crisp,  readable  style.  Only  necessary  illustrations  should  be  used. 
Tlie  eireul&r  finds  its  chief  usefulness  for  answering  correspondence^ 
where  there  are  numenms  inqntries  cofoeetning  soane  one  iDsect  not 
discussed  in  other  station  publications.  The  circulars  of  the  Bureau 
of  Entomolog}%  Colorado,  New  York  and  Ohio  Experiment  Stations 
may  well  illustrate  a  desirable  type  of  circular,  though  those  of  the 
latter  station  are  often  of  such  a  length  that  there  seems  to  be  no 
clear  distinction  between  a  circular  and  a  bulletin. 

Both  bulletins  and  cireulai*s  are  often  almost  wholly  compiled  from 
tJie  WTitings  of  others,  and  such  publications  are  warranted  if  they 
are  needed  by  the  station  *s  constituents.  But  be  generous  with  credit 
in  such  publications,  "Wliere  the  accounts  of  life  histories  and  de- 
scription of  remedies  are  from  some  particular  author  and  are  not 
matters  of  general  entomological  knowledge  credit  them  to  that  au- 
thor and  do  not  make  it  appear  as  original  with  you.  Give  full  and 
generous  credit  to  the  work  of  assistants.  No  one  ever  belittled  him- 
self in  the  eyes  of  his  colleagues  by  over  generosity  in  this  matter, 
and  the  man  who  is  free  with  his  credit  never  fails  to  receive  all 
the  recognition  due  him  for  his  own  work.  Furthermore,  recom- 
mendations are  often  made  on  the  authority  of  another,  whose  efficacy 
is  not  known  to  the  writer,  and  accrediting  tliem  to  the  original  author 
tends  to  protect  the  writer  if  they  do  not  prove  satisfactory. 

The  Press  Bulletin  in. one  form  or  another  is  now  a  regular  feature 
of  some  stations.  In  many  stations  the  idea  of  the  press  bulletin  and 
circular  seem  to  have  been  confused*  The  press  bulletin  must  be 
written  in  newspaper  style  if  it  is  to  command  the  attention  of  the 
editor  and  reader.  It  should  be  not  over  1,000  words  long,  and 
preferably  not  over  600  or  700  words.  Illustrations  are  superfluous. 
If  the  publication  is  designed  for  answering  correspondence  primarily 
make  it  a  circular  and  send  it  to  tliose  papers  which  are  known  to 
desire  such  matter,  but  sending  numerous  so-called  ** press  bulletins*' 
of  four  pages  or  more  to  the  average  editor  tends  to  discourage  pub- 
lication of  such  matter.  The  press  bulletin  may  as  well  be  printed 
with  tlie  same  size  page  and  type  as  bulletins  and  is  then  in  form 
for  binding  if  preservation  is  desired.  Onlinary  type  is  also  pref- 
erable to  the  fine  newspaper  type  often  used.  Where  not  over  one 
hundred  papers  are  to  be  reached  the  press  bulletin  may  as  well  be 
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run  off  on  ii  copymg  maehine  na  ta  be  printed.  It  is  our  custom  to 
Mod  out  press  bulletitiB  a  week  ahead  of  the  denired  time  uf  publieaticm 
and  to  clearly  utate  a  date  when  they  ^re  relented  for  publication  in 
waeklies  and  dailies,  thus  avoiding  premature  publieatirm  In  dailies. 

Annual  Reports.— Many  htatioiLS  are  i^ubhahing  only  a  financial 
and  brief  executive  report,  while  others  are  giving  a  full  report  of 
the  work  of  the  various  departments  without  ony  republication  of 
bulletins.  The  Connecticut  Station  has  an  excellent  custom  of  pub* 
liahing  its  report  in  parts,  making  the  reports  of  each  department  a 
separate  portion  of  the  annual  report,  so  that  it  ean  be  printed  and 
oirculated  separately.  There  is  a  good  deal  of  work  done  at  ever>' 
Station  which  should  be  reimrted  for  the  use  of  station  worken 
much  more  fully  than  it  is  dcKi ruble  to  do  in  a  bulletin,  and  it  would 
seem  that  the  station  report  mi^'ht  form  a  satisfnetory  placi?  for  a 
full  report  of  the  work  of  raeh  d**partment.  This  report  may  give  all 
those  scientific  details,  descriptions  of  methods  uaed«  ete.,  which 
would  have  no  place  in  a  bulletin  for  the  farmer  and  which  are  not 
acceptable  to  mc»flt  of  the  technical  periodicals.  The  annual  report 
need  have  but  little  reference  to  the  popular  taste;  It  is  not  prefMirsd 
for  the  fanner.  Rut  it  aliould  be  in  good  form  and  ean^fuKy  orfnui- 
ited. 

The  typography  should  be  that  ordinarily  used  in  good  biKik*nuiking, 
and  should  merely  make  clear  the  relntion  of  the  ditTerent  parts  of 
the  report,  without  «ny  attempt  to  attract  the  eye.  The  various  Unns 
of  work  in  progress  and  to  1h*  reported  upon  should  be  briefly  tsum^ 
tloned  at  the  be$rinning  of  the  rep<»rt  and  each  line  of  work  abould 
then  be  treatc-il  separately.  In  the  diseu^ion  of  an  insect  to  be  n*- 
ported  upon  fully,  it%  past  history  may  well  be  considered  in  some 
detail^  and  fiUl  descriptions  should  be  i^iven  under  tlie  various  alag^ 
with  the  details  of  its  life  history  and  a  complete  bibliography.  In 
otlier  words,  a  full  and  complete  report  may  well  be  publishi*d  in  an 
annual  report;  but  it  is  tmneoessary  to  go  into  excessive  details  oa 
any  of  the  fine  points,  for  even  the  ent'  ^  nf  this, 

frequent  summaries  will  command  his  :  Mkuld  be 

freely.  Tabulating  the  nsulta  is  always  helpful  In  phdiif  1  largv 
aOMiiuit  of  information  in  a  small  amount  of  space,  where  il  eso  be 
readily  grasped  by  the  reader. 

The  illustrations  in  the  annual  report  should  be  prepared  so  sa  to 
show  the  details  of  the  injutet  under  dis<nission  and  m^ed  not  be  pf«- 
pared  with  any  reference  to  tlieir  artiMic  effect  except  so  far  as 
Ibey  dearly  illustrate  the  desired  point.     They  may  nell  be  assembled 
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in  plates  if  this  be  more  convenient  and  several  plates  may  be  in- 
serted together  in  a  report,  lessening  the  cost  of  the  publication. 

In  addition  to  the  matter  which  may  be  published  in  the  annual 
report  there  is  often  considerable  technical  work  of  the  station  ento- 
mologist which  he  wishes  to  publish  in  entomological  journals  or  other 
technical  periodicals.  The  number  of  such  technical  papers  will  un- 
doubtedly increase  in  the  future.  At  the  New  Hampshire  station  we 
have  just  adopted  the  policy  of  having  a  number  of  separates  of  such 
papers  printed  at  the  expense  of  the  station  and  having  all  such  papers 
labeled  **  Scientific  Contributions  from  the  N.  H.  Agricultural  Ex- 
periment Station,  No.  — ."  The  scientific  articles  of  the  station  staflf 
will  be  numbered  serially  and  will  be  sent  to  the  libraries  of  the  other 
stations,  and  a  select  list  and  a  number  of  copies  will  be  kept  and 
bound  when  a  volume  accumulates. 

Of  course  it  is  hardly  necessary  to  add  that  the  natural  tendency 
of  some  of  us  to  rush  into  print  is  a  matter  which  should  always  be 
guarded  against  in  all  of  our  publications.  Most  of  us  have  been 
guilty  in  this  regard,  but  there  seems  to  be  more  conservatism  on 
this  point  than  formerly,  and  we  trust  that  all  may  profit  by  the  only 
too  apparent  errors  of  many  of  our  colleagues  in  premature  publi- 
cations. Be  absolutely  sure  of  your  conclusions  before  publishing 
them,  and  if  the  publication  be  merely  a  report  of  progress  make  it 
very  clear  that  the  results  are  merely  those  of  one  year's  work,  that 
they  should  not  be  relied  upon  conclusively,  and  do  not  draw  undue 
conclusions  from  the  work  of  a  single  season.  The  drawing  of  un- 
warranted conclusions  from  one  or  two  years'  work  is  not  particularly 
a  matter  of  publication,  as  it  has  to  do  with  the  temperament  and 
judgment  of  the  individual  and  is  therefore  not  necessarily  within 
the  province  of  the  speaker,  but  much  injury  has  been  caused  in 
economic  entomology  by  the  over-use  of  printing. 

As  a  whole,  the  general  tone  and  quality  of  the  publications  of  our 
station  entomologists  have  made  a  very  decided  improvement  in  the 
last  ten  years,  and  in  the  last  five  years  we  have  seen  very  marked 
advance  in  the  quality  of  work,  and  as  a  consequence  in  the  publica- 
tions of  our  economic  entomologists.  We  believe  that  this  will  go  on 
and  that  with  the  large  publication  constantly  looming  up  before  us  we 
shall  be  forced  to  pay  more  attention  to  the  method  and  form  of  pres- 
entation. 
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A   PARASITE   ON    THE    ASPARAGUS    BEETLE 

By  H.  T.  Febnald*  Amherst,  Mass, 

The  unfortunate  freedom  of  the  asparagus  beetle  (Crioceris  a#- 
paragi  L.)  from  parasites  in  this  country  has  often  been  remarked. 
It  was  with  much  interest  therefore,  that  on  June  2  of  the  present 
year  the  writer  observed  several  tiny  Chalcids  running  about  on  as- 
paragus stalks,  and  after  a  few  minutes  observed  one  ovipositing  in 
the  egg  of  an  asparagus  beetle.  Several  of  the  parasites  were  cap- 
tured and  a  specimen  was  sent  to  the  Department  of  Agriculture  at 
Washington  where  through  the  kindness  of  Dr.  Howard  and  Mr.  J. 
C.  Crawford  it  was  determined  as  belonging  to  the  genus  Tetrasticku$, 
but  in  too  poor  condition  for  specific  location. 

The  parasites  are  very  small,  measuring  from  two  to  a  little  less 
than  three  millimeters  in  length,  and  when  seen  in  the  sunlight  as 
they  move  about  are  brilliant  metallic  green  in  color,  particularly 
on  the  abdomen. 

Their  actions  on  the  plant  were  carefully  studied  and  gave  the 
impression  of  stupidity  on  the  part  of  the  insects,  for  though  plainly 
searching  for  beetle  eggs  they  would  frequently  pass  within  two  or 
three  millimeters  of  them  without  being  apparently  aware  of  the 
fact.  They  would  travel  up  and  down  the  main  stems  and  branches, 
rarely  pausing,  though  giving  no  appearance  of  haste,  often  cover- 
ing the  same  ground  several  times  and  examining  eggs  they  had  al- 
ready looked  over,  as  though  entirely  unaware  that  this  was  the 
case.  Tli«\v  were  not  easily  disturbed  and  could  be  closely  watched 
with  a  pocket  lens,  the  shadow  caused  by  the  head  and  hands  of  the 
watcher  having  no  effect. 

Apparently  about  one  egg  in  every  eight  or  ten  examined  proved 
acceptable,  and  the  parasite  after  a  short  period  (for  consideration t) 
moved  out  on  the  egir  which  was  long  enoujrh  to  p<»rmit  it  to  support 
the  parasite.  The  insect  then  slowly  bent  its  abdom(*n  and  inserted 
its  ovipositor  in  th<»  egg  where  it  n»nininod  f<»r  five  or  ten  seconds, 
after  which  it  wns  withdrawn  and  the  |>arasite  n»sumed  its  travels. 

A  nuin!»cr  of  ei;gs  were  seen  to  b«»  punctured  in  this  way  and  the 
parasites  were  by  no  means  diftieiilt  to  find  for  about  a  week.  Later 
they  di.»<app»an<l.  or  at  Irast  nnne  wrre  raptured  till  July  12,  when 
one  was  raptun^d.  and  others  were  f«'und  th<'  follnwinfx  <lay. 

At  th<»  time  of  the  tirst  disr<)v«'ry  of  the  parasites,  the  asparagus 
be«-tl«*s  w«re  abundant  an<l  eegs  wen»  ixtn^nely  so.  During  the  fol- 
lowing month  the  weather  was  favorable  for  the  development  of  the 
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pests  and  no  treatment  for  them  was  applied  to  the  field.  In  spite 
of  this,  the  larvce  were  far  from  abundant,  and  at  the  present  writing 
(July  15)  hardly  any  specimens  of  the  insect  in  any  stage  can  be 
found.  It  is  probable  that  the  pupal  period  for  thfe  first  generation 
of  beetles  is  about  completed,  and  the  reappearance  of  the  parasites 
would  suggest  that  they  will  be  on  hand  for  the  next  generation.  In 
any  case,  despite  a  great  abundance  of  beetle  eggs  in  June,  the  larv« 
were  not  abundant  under  conditions  seemingly  favorable  in  every  way 
and  it  is  not  improbable  that  this  was  in  a  large  measure  due  to  the 
attacks  of  the  parasite. 

Similar  conditions,  and  the  presence  of  the  parasite  at  Concord, 
Mass.,  accompanied  by  a  great  reduction  in  abundance  of  larvs  of 
the  asparagus  beetle  there  also,  indicate  that  the  parasite  may  be 
present  over  a  considerable  territory  and  that  it  may  become  an 
efficient  enemy  of  the  beetle  in  this  country. 

Comparison  of  specimens  of  the  Tetrastichus  with  the  descriptions 
of  all  the  American  species  of  this  genus,  leads  the  writer  to  the 
opinion  that  it  is  likely  to  prove  undescribed,  but  not  being  familiar 
with  the  group,  he  has  sent  specimens  to  the  Department  of  Agri- 
culture for  description  or  final  identification  by  the  specialists  there. 


A    NEW    TREATMENT    FOR    WIREWORMS 

By  H.  T.  Fernald,  Amherst,  Mass. 

For  several  years  wireworms  have  been  very  injurious  to  com  seed 
when  first  planted,  in  Massachusetts.  Complaints  of  a  loss  of  half 
of  the  area  planted  have  been  frequent,  the  kernels  being  entirely 
consumed  by  the  wireworms,  and  in  a  number  of  cases  as  many  as 
fifteen  to  twenty  of  these  larvae  have  been  found  at  work  close  to  a 
single  seed. 

An  opportunity  for  cooperation  in  experiments  for  the  control  of 
this  pest  was  therefore  taken  advantage  of,  and  a  series  of  tests  now 
extending  through  two  seasons  have  been  made. 

Crows  have  been  a  factor  to  consider  in  addition  to  the  wireworms 
and  were  taken  into  consideration,  but  one  treatment,  which  as  far 
as  the  writer  knows  has  never  before  been  made  use  of,  has  proved 
effective  for  both  kinds  of  pests,  and  may,  in  the  opinion  of  the 
writer,  be  considered  as  fairly  well  established,  if  the  entire  success 
of  every  test  made  during  1908  and  1909  be  regarded  as  sufficiently 
extended. 
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In  bric»f  th<^  tre^Unent  cHiiixisr*  of  larring  the  seed  as  is  often  done 
to  keep  erowx  from  feeding  iiiion  it.  The  mad  was  then  plaeed  in  m 
bueket  eontaininj^  fine  diLst  and  Vnr'in  greeii  mixed  in  such  propor- 
tions that  the  eorn,  after  being  fihaken  up  in  the  bueket^  ftho«r«?d  m 
greenish  color.  The  corn  thus  treated  fed  properly  through  Ui# 
aeeder  and  in  every  case  came  up  satisfactorily,  while  cheek  rviwi 
were  badly  injured.  Examination  of  some  of  the  com  thus  IreAled, 
after  about  a  week,  showed  that  the  wirewonns  were  present  close 
by  the  seed  but  that  they  did  not  niolesjl  the  seed  Itself^  aftparentlsr 
being  repellcHl  rather  than  destroyed  by  the  treatment.  It  was  ©tI- 
drnt  Ihot  the  irermiuftlion  of  the  si^ed  wnn  not  affiv'ted.  and  it  is  pmlK 
able  that  the  Paris  grei*n  was  present  in  snfllririit  tiiinutiiv  to  T»r<tve 
a  fatal  dose  for  erows  whieh  might  attack  it 

Soaking  the  seed  in  strychnine  snd  otht^r  poisons  gave  far  leas 
satisfactory  results  than  the  one  just  given. 

Further  experiments  may  perhaps  develop  defects  in  this  OMBtfaod, 
but  none  have  as  yet  appeared,  and  it  seems  desimble  to  test  it  on  m 
large  scale  in  different  parts  of  the  country. 


FUMIGATION.    DOSAGE    AND  TIME    OF   EXPOSURE 
By  J.  I^  Piftujrs*  HlackMhurff,  la. 

The  fumigation  of  nursery  stock  was  begun  in  this  state  under  tte 
direction  of  ^fr.  W,  B.  Alwood  in  the  fall  of  189B,  and  soon  caine  into 
general  use  in  the  Virginia  nurseries.  The  fear  of  San  •lo«  scslt 
wits  felt  very  xtmngly  durinic  the  first  years  of  this  work«  and  if 
numerymeii  noticed  injur>'  from  the  use  of  this  gas,  oar  attenlton 
was  not  called  to  it.     In  fact,  a  number  of  f  left  their 

nursery  stock  exposed  to  thr  nm  from  8  to  10  I  t  noticing 

any  ill  effect. 

A  number  of  lots  of  mir.  fv  ^r. 
were  fami|?ated  during  t'l*-        riv 
ntmmer  without  findini:     ^         o    l 
and  entomolofrists  alike  appt'ar  ti>  havt-  f»4^ttled 
that  funih*'**'  "'  ^"^  *^ffecti%T.  an*^  »^' -t  »,-.  u.i^t 
dormant  ij  took  is  fnn^ 

given. 

Of  couTM  rvcry  one  reeogniijes  the  fact  that  for  fniiiiguunu  hi  im 
effective  it  must  be  oondueted  uniler  the  supervision  of  careful,  io- 
teUigenl  moi^  who  will  carry  out  the  directions  in  detail.     Rutium 


I  ft 'lit  ed  with  San  .lose  scale, 
nd  ^^Hmined  the  foUowing 
!^  ^  %  l<\  and  nttftetyiMii 
the  <»»iidiiikiii 
.  <  .  Ue  expeeted  if 
to  directions  nsfiallv 
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nature  is  very  much  the  same  the  world  over,  and  it  requires  some 

detenni nation  for  the  nurser^nfnan  in  the  height  of  tlie  shipping  sea- 
son to  demand  that  his  workmen  leave  the  fumigation  house  closed 
from  40  minutes  to  1  hour,  when  he  needs  the  stock  to  fill  a  number 
of  orders,  or  to  go  through  the  fumigation  process  twice  when  he  is 
quite  siure  the  full  amount  of  stock  he  has  on  hand  can  be  crammed 
into  the  house  at  one  time. 

It  is  not  surprising  then  that  instances  have  come  to  our  attention 
where  stocJc  that  had  been  fumigated  and  set  in  orchards,  remote  from 
known  cases  of  infestation  with  San  Jose  scale,  develop  this  trouble* 
The  fact  that  a  large  amount  of  adulterated  potassinTn  cyanide  was 
on  the  market  at  that  time  also  added  to  the  difiiculties. 

Reports  also  began  to  reach  ns  during  1903  and  1904  in  regard  to 
injur>"  from  fumigation.  While  we  were  sure,  in  the  light  of  our  ex- 
perience in  fumigation  w^ork,  that  some  other  agency  was  responsible 
for  the  trouble,  careful  tests  were  made  during  the  fall  of  1901.  from 
which  the  conclusion  was  reached  that  nursery  stock  should  not  be 
injured  by  fumigation,  as  ordinarily  recommended.  In  fact,  no  per- 
manent injury  to  dormant  trees  treated  with  from  3  to  4  times  the 
normal  strengtli  of  gas  was  observed.  Injury  was  noted  in  case  of 
stone  fruits,  especially  cherry,  fumigated  with  the  regular  charge  late 
in  the  spring  after  grow^th  had  started  up.  Messrs.  Symons  of  Mary- 
land and  Burgess  of  Ohio  carried  out  similar  experiments  about  th^ 
same  time  with  similar  results. 

The  writer  also  had  a  large  number  of  samples  of  cyanide  on  the 
market  in  the  state  during  1904  and  1905  analyzed,  and  found  much 
of  it  to  be  impure.  The  close  packing  of  nursery  stock  in  the  fumi- 
gation house,  however,  appeared  to  be  one  of  the  main  sources  of 
trouble.  The  writer's  experiments  on  this  phase  of  the  question  indi- 
cated that  one  could  not  expect  fumigation  to  be  effective  against  the 
San  Jose  scale  on  plants  in  the  far  comer  of  the  fumigation  house 
with  an  exposure  of  40  minutes  to  this  gas,  even  with  ordinary  2 
year  apple  stock  if  it  is  packed  tightly.  It  also  seemed  impractical 
either  to  increase  the  charge  or  length  of  exposure  to  the  gas  suffi- 
ciently to  fully  compensate  for  the  error  of  packing  stock  too  tightly 
in  the  house. 

Mr.  Symons'  found  in  his  recent  experiments-  '*That  ,30  grams 
with  30  minutes'  exposure  is  hardly  sufficient  for  fumigating  trees 
known  to  be  infested  with  San  Jose  scale  (a  little  greater  than  ordi- 
narily recommended)  and  that  with  this  strength  a  45  minute  ex- 


■See  btiHetln  131,  Md.  Agr.  Exp.  Sta.,  College  Park,  Md. 
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posure  should  be  made  in  order  that  the  gas  may  be  oonsidered  a  fairlj 
sure  preventive."    He  also  reached  the  conclusion : 

''In  fumigating  nursery  trees  at  the  normal  recommended  strength^ 
viz,  1  ounce  of  cyanide  to  100  cu.  ft.,  the  duration  of  exposure 
should  be  1  hour,  and  if  less  time  is  desired  the  strength  of  the  gas 
may  be  increased  with  perfect  safety  to  the  trees,  and  insure  as  far 
as  possible  the  killing  of  any  scale  that  may  be  present." 

While  we  had  concluded  from  our  various  experiments  and  obser- 
vations that  a  60  minute  exposure  is  preferable  to  a  shorter  length 
of  time  in  ordinary  nursery  work,  it  was  decided  to  call  attention  to 
these  facts  in  a  circular  letter  to  state  nursery  inspectors,  and  re- 
quest from  them  an  opinion  in  regard  to  the  length  of  exposure.  Re- 
plies were  received  from  29  inspectors,  practically  all  of  whom  ex- 
pressed tho  opinion  that  a  45  minute  exposure  to  the  ordinary 
strength  of  gas  is  sufficient  to  kill  the  San  Jose  scale  under  best  con- 
ditions of  exposure,  etc.  All  appeared  to  agree  also  on  the  point 
that  no  injury  need  be  expected  to  dormant  nursery  stock  even 
though  exposed  to  the  gas  for  a  much  greater  period. 

Mr.  J.  A.  West  of  Illinois  called  attention  to  injury  from  fumigat- 
ing cherry  stock  both  in  the  fall  and  spring.  Mr.  Berger  states  that 
45  minutes*  exposure  to  a  dose  of  1  ounce  is  injurious  to  citrous  nur- 
sery trees,  but  that  the  trees  will  stand  this  strength  of  gas  if  the 
roots  are  covered,  so  as  to  protect  them  from  the  gas. 

Of  the  29  entomologists  replying  to  the  above  circular,  one  is  reeom- 
mending  a  30  minute  exposure,  twelve  a  40  minute  exposure,  four 
a  45  niinut4*  exposure,  two  a  50  minute  exposure,  and  five  a  60 
minute  exposure.  Several  did  not  expn»ss  themselves  in  letter  of 
reply,  while  nine  wh«)  are  n^eonimendinj:  a  less  exposure,  stated  they 
had  about  (l«M»iil«-(l  to  re<»omiiiend  a  fiO  minute  exposure,  or  inclined 
stron^'ly  towards  this  reeonimendati<m. 

At  u  nireting  of  the  Ameri<»an  As.soeiation  of  Horticultural  In- 
s[M»etatnrs,  held  in  Wa.shinLMon.  I).  (\  November,  lOO'i,  the  1-2-4 
fornnila  was  a^lopted  and  has  now  eoine  into  use  i?enerally.  There 
appears.  h«»wfVtr.  to  have  been  a  lack  of  any  vi*ry  definite  experiments 
as  tn  th«*  eh«-nii«-al  mnibination  nf  tin-  niatrrials  use*!  in  generating 
this  gas,  npnn  which  to  hasr  this  re<'nniniendation. 

Ki'ei-nt  wi»rk  by  Mr.  H.  S.  Wouduni.  nf  th«'  Mun-au  nf  Entomology,* 
\n  rnnjnnrtinn  witli  th»*  Hun^au  **f  rh«'»ni>'try.  appears  to  throw  some 
li^rht  fin  tin-  sulijrrt.  Knim  tln*sf  rx|wriin,niN.  it  siiiiis  that  2  parts 
of  \\at«r  tn   1   part   «a«*}i  nf  a^'id  and  «yanidf  prndu'-rs  the  maximum 

'S.-«.  |iull«-tiii  Nil    Ti».  P.nr«Mii  «.f  i:iit.iin..|.  k'>.   \'    .*^    I)«'i»t.  Akf. 
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amount  of  gas,  but  in  this  case  the  residue  in  the  jar  frequently  con- 
geals within  1  hour.  It  is  stated  however,  that  by  using  3  parts  of 
water  the  residue  in  the  jar  seldom  congeals.  It  was  found  also  that 
the  greater  the  proportion  of  water  used,  (in  addition  to  the  maximum 
mentioned  above)  the  smaller  the  quantity  of  gas  evolved,  until  with 
8  parts  of  water  to  one  each  of  acid  and  cyanide  less  than  50  per 
cent,  of  the  hydrocyanic  acid  passed  oflf  as  gas. 

As  there  now  seems  to  be  some  definite  experimental  data  to  sup- 
port the  1-1-3  formula,  there  appears  to  be  no  valid  reason  for 
not  adopting  it  generally,  and  thus  making  the  recommendation  uni- 
form. We  prefer  to  state  the  formula  in  the  order  in  which  the 
chemicals  are  added,  hence  the  change  in  position  in  the  following: 

Water 3  fluid  oz. 

Commercial  sulphuric  acid  (high  grade  66  Beaume  or  1.83  Sp.  Gr.) .  .1  fluid  oz. 
Fused  potassium  cyanide,  98% 1  os. 

To  each  100  cubic  feet  of  air  space  in  the  fumigating  room. 

The  charge  should  remain  in  the  room  for  one  hour. 


NURSERY  INSPECTION  IN  LOUISIANA 

By  Abthub  H.  Rosenfeld,  Assistant  Entomologist,  State  Crop  Pest  Commission 
of  Louisiana,  Baton  Rouge 

Nursery  conditions  in  the  Pelican  State  might  be  described  as  both 
temperate  and  semi-tropical  in  character.  The  nurseries  in  the  north- 
em  portion  of  the  state  grow  such  stock  as  apple,  peach,  plum,  hardy 
hedge  and  ornamental  plants,  etc.,  while  the  majority  of  the  nurs- 
eries in  southern  Louisiana  grow  such  plants  as  orange,  lemon,  kum- 
quat,  Ficus,  cape  jasmine,  pecan,  etc.  The  insects  attacking  these  two 
classes  of  nursery  plants  are  quite  distinct,  but,  as  it  is  presumed  that 
this  discussion  was  intended  to  bring  out  a  comparison  of  the  methods 
in  vogue  in  the  various  states,  the  writer  will  confine  his  description  of 
inspection  methods  to  those  nurseries  in  which  deciduous  stock  is 
grown. 

Our  inspections  in  these  nurseries  are  made  for  the  usual  insects 
and  plant  diseases,  with  San  Jose  scale,  of  course,  the  principal  bete 
noire.  On  account  of  our  long,  hot  summer,  nursery  inspection  is  not 
begun  until  after  July  1,  as  we  have  found  that  nurseries  inspected 
earlier  than  this  and  found  apparently  free  of  infestation  may,  by 
September  or  October,  show  a  comparatively  heavy  infestation. 

The  regulations  of  the  State  Crop  Pest  Commission  require  the  in- 
spection, at  least  once  each  season,  of  all  nurseries  doing  business  in 
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the  state,  this  inspection  being  made  without  eoi^t  tr>  tlie  uuraefyiiuui 
a  applicatian  for  inspection  is  made  prior  to  •July  1.  To  date  (Jnly 
7)  sixty -seven  nurserymen  have  requested  inspection,  Last  geiL.H4jn 
eighty-five  certiflcntes  of  inapectioD  were  issued,  valid  until  September 
1.  We  have  thought  best  to  extend  the  date  of  expiration  of  eer* 
tificate  to  September  1,  aa  a  number  of  i»ur  pecjin  growers  desire  to 
tlup  budding  wood  in  July  and  August,  and*  where  the  eerti(iait«i 
expire  July  1,  they  are  oft<*n  inconvenienced  in  dtiing  ao. 

Another  departure  we  have  made  n*eently  from  uur  usual  eoune 
fii  to  exempt  from  inspection  growers  of  strawberry  plants  wlio  mVL 
to  local  trade  only.  We  require  only  those  growers  who  ship  by  rail  or 
ttaamboat  to  have  inspection,  thus  doing  away  with  the  inspection  of 
doceiia  of  places  from  which  planta  would  be  sold  only  to  inunediate 
neighbor*.  In  a  strawberry  set*lion  like  one  of  our  main  tniekiog 
regionsi  iiractieally  every  planter  in  the  entire  SiH^ion  will  grow  ber- 
ries, and,  if  he  has  any  surplus  planta,  will  dispose  of  them  to  ionit 
of  his  neighbors.  Hence  our  inspectors  would  be  constantly  receiv- 
ing requests  to  inspect  places  from  which  plants  would  be  sold,  or 
given  away,  to  near  neighbors  only.  Our  pn*«ent  methcMj  of  handling 
these  cases  has  greatly  simplified  matters. 

The  c-ondition  mentioned  in  Mr.  Washburn's  recent  article/  r*- 
garding  th«*  difUculty  of  determining  just  what  constitutes  a  nursery* 
man,  arisM»s,  of  course^  in  every  state*  Where  a  numeryman  grows 
just  a  little  stock  and  is,  in  reality,  a  dealer^  we  in.<i|yfH*t  all  heeUtlg-itI 
grounds  thoroughly,  and  require  him  to  file  with  uj«  a  lint  of  all  ntirs- 
eriea  from  which  he  will  purchase.  A  certificate  is  then  ifomed  to 
him,  if  his  place  is  found  iu  proper  condition  and  the  nurseries  from 
which  he  will  purchase  arc  cnnsidered  tip  ti»  Htandurd,  and  file  with  lis 
copies  of  their  eertifieales  of  inspection.  We  have  had  vtry  little 
trouble  with  these  deab*n§  attaching  their  tags  to  any  but  stock  of 
which  we  have  authentic  knowJe<ige, 

Now  aa  to  the  actual  method  of  inspection.  On  aecount  of  tmt 
rather  small  numlier  of  nurseries  we  are  enabled  to  carry  ont  the  m- 
speclion  very  thoroughly,  and  it  is  by  no  means  unusual  for  one  or 
two  inspectom  to  spend  fnmi  a  month  to  six  weeks  in  the  largi!r  of 
our  nurserieSw  Naturally,  if  scjile  is  brought  into  a  nursery,  ii  la 
going  to  come  in  on  aomr  of  the  pn»pagtiting  wo«»d,  and  several  troes 
of  one  variety  which  are  infested  are  more  than  likely  to  ahow  ixh 
feslatlon.  Henee  our  iospertora  are  instructed  to  inspect  at  right 
angles  to  the  rows,  erosiiig  and  re-eroi»ing  at  intervals  of  from  12 
to  15  feet,  inspecting  two  or  thrM  trees  in  each  row  as  they  erma. 
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In  this  way  every  variety  is  pretty  thoroughly  examined,  and  when 
any  San  Jose  scale  is  found  a  tree-to-tree  inspection  is  made  of  that 
entire  variety  or  block.  An  outline  of  the  course  pursued  when  San 
Jos6  scale  was  found  in  small  numbers  in  one  of  our  large  nurseries 
last  season  will  illustrate  our  usual  method  of  handling  infestation. 

In  the  first  place,  all  centers  of  infestation  were  located  carefully, 
and  the  trees  within  about  twenty  feet  in  every  direction  cut  down 
and  burned.  These  infestations  were  located  by  making  a  tree-to-tree 
inspection  of  each  block  in  which  any  scale  at  all  had  been  detected. 
About  six  weeks  after  the  first  inspection  these  blocks  were  again  given 
a  tree-to-tree  inspection,  and  all  infested  and  adjoining  trees  burned. 
Then,  when  shipping  time  arrived,  the  nurserymen  were  instructed  to 
fumigate  everything  sent  out,  and  one  of  our  inspectors  detailed  to 
superintend  the  entire  fumigation.  The  nurserymen  were  requested 
to  do  all  digging  at  as  nearly  one  time  as  possible,  in  order  that  our 
inspector  would  not  have  to  spend  too  long  a  time  at  one  place.  The 
trees  were  examined  by  our  inspector  as  they  went  into  the  fumigat- 
ing house  (built  according  to  our  directions),  and  any  infested  trees 
found  thrown  out.  Fumigation  with  98  per  cent.  KCN  and  C.  P. 
sulphuric  acid  was  insisted  upon.  In  this  manner  we  believe  that 
the  interests  of  those  purchasing  these  trees  are  as  thoroughly  pro- 
tected as  is  possible. 

In  addition  to  the  regular  inspection  of  nurseries  our  inspectors 
are  instructed  to  inspect  all  orchards  or  susceptible  trees  within  three 
quarters  of  a  mile  of  a  nursery,  and  where  such  places  are  found  in- 
fested proper  treatment  is  enforced. 

All  inspections  are  made  by  the  entomologist  of  the  State  Crop  Pest 
Commission  or  by  his  regular  assistant  entomologists. 

Nurserj-'men  are  required  to  throw  out  all  trees  infested  with  woolly 
aphis,  nematode  root  knot,  crown  gall,  hairj'  root  disease,  etc. 

Through  the  kindness  of  Dr.  L.  0.  Howard  and  the  chief  of  the 
Bureau  of  Horticulture  of  the  New  York  Department  of  Agriculture, 
we  have  been  kept  notified  of  all  foreign  shipments  to  this  state  via 
the  Port  of  New  York,  by  which  way  most  of  our  foreign  shipments  ar- 
rive. Most  of  these  shipments  are  of  bay  trees  (Laurus  nobilis)  and 
some  other  ornamental  plants  from  Belgium  to  the  New  Orleans  flor- 
ists, and.  although  we  have  examined  several  thousand  such  plants,  no 
trace  of  gypsy  or  brown-tail  moths  has  been  discovered.  We  have 
sent  out  circular  letters  to  the  nurserymen,  requesting  notification  of 
the  placing  of  all  orders  for  foreifrn  plants,  and  they  have  been  very 
prompt  in  responding. 
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ADDITIONAL    REARINGS    IN    CECIDOMYIIDAE 
By  BL  P*  Fklt.  Alttanu,  y.  y. 

The  rcarings  of  the  last  few  months  have  assisted  materially  In 
elearing  up  certain  puzzles,  and  have  done  much  to  support  our  be* 
lief  in  the  taxooomic  value  of  ebanicters  employed  for  the  aeparatinn 
of  aub-families,  tribes,  genera  and  species  in  this  group.  The  namef^ 
out  species  of  CiBcticornia  r*»art*d  from  galls  on  oak  leaves  force  tn 
to  the  eonclusion  that  this  geniLH  is  practically  restricted  to  Quereua^ 
while  the  many  forms  of  Caiyomyia  (a  new  genus  erected,  with  C#c£- 
domyia  iubkola  ().  S.  an  type)  obtained  from  galls  on  hickory  leaTOi 
compel  ua  to  believe  that  this  group  ia  peculiar  to  Carya.  I<\irlher- 
more,  our  reariugs  establish  beyond  all  question  the  validity  of  tbo 
recently  proposed  geniis  Sackenomyia,  erected  for  a  single  female 
and  enabled  us  to  define  not  only  both  sexej«  but  larvae  and  pupa;,  and 
to  ascertain  the  life  histories  of  two  forms.  Tht^  following  brief  ehar- 
acterizationsi  of  the  additional  species  reaj^ed  and  the  galls  they  wera 
obtained  from  will  suffice  till  more  extended  descriptions  can  be  pub- 
lished. 

Baldr^ia  vesiculosa  n.  sp.  was  rtsred  September  24,  1908,  from 
scattered^  oval,  green  swellings,  2  mm.  long,  on  the  under  sida  of 
a  blue-flowered  aster  leaf.  The  male  is  1.75  mm.  long,  with  uni- 
colorous  tarsi;  the  abdomen  mostly  deep  orange,  segments  1  to  5  being 
sparsely  clothed  with  dark  brown  seales  and  narrowly  margined  with 
a  few  white  scales.  Antennal  segmental,  14;  palpi,  uniartietilata, 
Fainale  2  mm.  long,  with  15  antennal  segments  and  a  dark  brown 
abdomen,  with  submedian  silver>^  spotA.     Type  Cecid.  al884. 

Baldra4i4i  dumasm  d.  sp.  was  reared  July  30,  1908,  from  an  ineoo* 
spi*  llowish  brown  blister  gall  taken  by  Miss  Cora  H.  Clarke 

at  A  .  tm,  Ope  Ann,  Mass.  Female  LTfi  mm.  long,  with  uni- 
eolorous  legs^  and  the  dark  bromn  abdominal  segmeDts  narrow^ 
margined  with  white.  Antennal  segments^  13;  palpi,  unisriiettlate. 
Tyjm  Cocid.  al870a. 

Boldratia  waldorfi  n.  sp«  was  reared  in  early  Mayi  1906,  frotn  a 
brown  bliatar  gall  soms  3  mm.  in  diameter,  on  the  leaf  of  an  unknown 
hairy  asli»r«  Malt  2  mm.  long,  the  legs  unieolorous  and  the  dark 
brown  abdominal  segments  narrowly  margined.  The  female  witli  18 
and  the  male  with  16  antennal  segments,  the  palpi  biarticulate.  Typa 
Cecid.  a  1824, 

BMraiia  miiJa  n.  sp.  was  reared  April  17,  1908,  from  a  yellowish 
smooth  ttlister  gall  6  to  7  mm.  in  diameter,  on  the  basal  leaves  of  aatcr. 
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Female  2  mm.  long,  legs  unieolorous,  the  dark  brown  abdominal  seg- 
ments narrowly  margined  with  white.  Antennas  with  21  segments; 
palpi  bi articulate.     Type  Cecid,  al820. 

Losiopicra  clnrkei  n.  sp.  w^as  reared  January  18,  1909,  from  whit- 
ish, circular  blister  galls,  some  2  to  3  mm,  in  diameter,  on  aster, 
taken  by  Miss  Cora  H.  Clarke  at  ^Magnolia,  Mass,  Male  2  mm.  long, 
the  dark  brown  abdomen  unicoloroiis.  Antenna?  fuscous  yellowish, 
with  fifteen  segments,  the  fifth  with  a  length  one  fourth  greater  than 
its  diameter;  female  with  18  antennal  segments.     Type  Ceeid.  al90L 

Lasiopiera  riparia  n.  sp.  was  reared  April  27,  1908»  from  an  oval 
or  fusiform  petiole  or  tendril  gall,  1,5  mm.  lon^,  on  Vitis  hicolor,  taken 
at  Westfield,  N,  Y.  Male  1.75  mm,  long.  Abdomen  with  the  four 
basal  segments  mostly  yellowish,  the  mesonotum  shining  dark  brown. 
Antenna^  with  20  segments,  the  5th  with  a  length  slightly  greater  than 
its  diameter.     Type  Cecid.  al784a- 

Lasioptera  du^ntkonice  n.  sp.  was  reared  by  C.  R.  Crosby  of  Ithaca 
from  Danthonia,  taken  at  Wliitc  Church,  N,  Y.  Male  1.5  mm.  long. 
Abdomen  dark  brown,  the  basal  segment  white,  the  second  to  fourth 
with  submedian  white  spots.  Antennae  with  16  segments,  the  fifth 
with  a  length  three  fourths  its  diameter.     Type  Cecid,  al925. 

La*noptera  galeopsidis  u.  sp,  was  reared  in  June»  1900,  from  irreg- 
ular stem  galls  on  Qoleopsis  tetrahii,  taken  by  Miss  Cora  II.  Clarke 
at  Boston,  Mass.  Male  1,5  mm,  long,  Abdumen  dark  brown,  seg- 
ments 1  t<p  5,  with  submedian  white  spots.  Antenna?  with  16  segmenta, 
the  fifth  with  a  length  one  fourth  greater  tlian  its  diameter.  Female 
2.5  mm.  long.  Antenna  with  23  segments,  the  fifth  with  a  length 
three  fourths  its  diameter.     Type  Cecid.  al965. 

Lasiopiera  virglnka  u,  sp.  was  reared  February  9,  1909,  from  an 
irregular  stem  gall,  on  marsh  St  Johnswort,  taken  by  Miss  Cora  H. 
Clarke  at  Magnolia,  Mass.  Female  2  mm.  long.  Abdomen  black, 
the  segments  with  submedian  white  spots*  Antennae  with  18  or  19 
segments,  the  fifth  with  a  length  three  fourths  its  diameter.  Type 
Cecid,  al915, 

Lasioptera  spirctafolia  n.  sp.  wa»  reared  July  16»  1909,  from  a  yel- 
lowish, brown -spotted,  circular  blister  gall,  3  mm.  in  diameter,  on 
Spirtia  salici folia  leaves,  taken  by  Miss  Cora  H.  Clarke  at  Magnolia, 
Mass.  Male  .75  mm.  long,  the  body  mostly  yellownsh.  Antenna*  dark 
brown,  yellowish  basally ;  14  segments,  the  fifth  with  a  length  one  half 
greater  than  its  diameter.     T>^e  Cecid.  alH60. 

Lasioptera  caH»i<B  n.  sp.  was  reared  May  6  and  June  16,  1883.  from 
irregular  stem  galls,  5-6  mm.  long,  on  the  sensitive  plant*  Cassia  tik- 
titans,  taken  by  H,  K,  Morrison  at  Port  Huachua,  Ariz.,  and  placed  at 
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our  disposal  through  the  courtesy  of  Doctor  Howard.  Male  La  mm. 
long.  Abdomen  dark  reddish  brown,  the  segments  narrowly  margined 
with  whitiJ;  antenna^  with  19  segments,  the  fifth  with  a  length  equal 
to  its  diameter.  Femnle  2  mm.  long;  Mtitenme  with  23  to  24  acg- 
menta,  the  fifth  with  a  length  three  fourths  its  diameter.  Tyj^ 
Cceid,  901, 

Lasiopttra  murtfddtiana  n.  sp.  was  reared  Se|)tpmher  9,  I89ti,  from 
sunflower  aeedit  taken  at  Kirkwood,  Mo,,  probably  by  Miss  Murtfeldt. 
The  specimens  were  placed  at  our  disposal  through  the  court**8y  of 
Doctor  Howard.  Male  2  mm.  long;  abdomen  yellowish  brown,  the 
third  vein  uniting  with  costa  at  the  distal  third;  legs  unie^^lorous;  an* 
termm  with  17  segments,  the  fifth  with  n  length  three  frmrths  tta 
diameter.    Type  CVid,  902, 

y%:olnsi(f pitta  mcntha  n.  sp.  was  reart*d  by  Mr,  L.  11.  AVeld  Miiy  lU 
mod  19  fnim  n  |Mi1ythHlamouB  mint  stem  gall,  fi-12  mm.  long,  taken 
in  th«  vicinity  of  Chicago,  111*  Male  1.5  mm.  long;  abdomen  dark 
brown,  the  segmentit  broadly  marginc^d  posteriorly  with  white,  thomi 
of  the  second  to  seventh  broadly  interrupted  mesially;  legs  narrowljr 
annulate  with  white;  antenna  with  17  segments,  the  fifth  with  a  limgtli 
ziMrly  equal  to  its  diameter.  Female  2.75  mm,  long;  abdomen  dark 
brown«  with  submedian  silvery  spots  and  laterally  subtriangular«  whjt«* 
marks  on  segment*  1  to  6;  antenna*  with  25  segments,  the  fifth  with  % 
h^nptth  three  fourths  its  diameter.     Type  ('^*id,  al823. 

ffeoliiskiptera  ambrosia  n.  sp.  was  reared  by  Mr.  C.  R.  Crosby  in 
Januar>%  1909,  from  the  stems  of  giant  rngweed,  AmbrtiM  trifU^ 
takeo  at  Tthacii,  N.  Yt  Hitle  2  mm.  long.  Alidomen  dark  hrowti, 
with  white  submedian  spots.  Antenna*  with  15  segmrr*  ^^r  fifth 
with  a  length  inw  fourth  greater  than  itM  ilianieter;  feji  :■  mm. 

toog.  with  17  or  18  antennal  segments.    Type  Ceeid.  al926. 

l'  na  mnnttmu  n.  s\k  was  rt^ared  in   April,  1909,  from  the 

tig  ^  it'd  tenninal  leaflets  of  the  beach  pea,  Laihiffus  mariiimUMf 
taken  by  Mtas  Cora  H.  Clarke  at  Magnolia,  Maas.  Male  1.75  mm. 
long.     Abdomen  dark  bromi.     Antenna*  with  18  ^^  ^^h 

with  a  ste^  three  fuurtlis  tJie  length  of  tlie  basal  i!l.,..„  ,,i  .  ,  .  li.ch 
tatter  has  a  length  one  half  greater  than  its  diameter.  FemaU«  2  mow 
long«  with  16  to  17  anti^nnal  sifgmenta^  the  fifth  with  a  length  twiec*  its 
dUmeter.    Type  Cedd,  al895. 

D^Mtfi^tura  gtmma  n.  sp.  was  reannl  in  late  Mardi  and  early  Aprils 
190(),  from  small  eonie  apical  bud  galb  on  wiUow  taken  by  Mr,  O.  P. 
Smith  at  r^gan,  Utah.  Male  2  mm  long  Abdomen  dark  browti. 
Antennie  with  18  segments^  the  fifth  with  a  »tem  one  fourth 
than  the  cy lindric  baaal  enlargi«ment.    Female  2.S  mm.  kmc. 
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tenncB  with  16  segments,  the  fifth  with  a  length  two  and  one  half  times 
its  diameter.    Type  Cecid.  al937a. 

Dasyneura  radifolii  n.  sp.  was  reared  April  16-20,  1909,  from  an 
irregular,  oval  gall  composed  of  root  leaves  of  Solidago  puberula  or 
S,  juncea  taken  by  Miss  Cora  H.  Clarke  at  Magnolia,  Mass.  Male  1.5 
mm.  long.  Abdomen  dark  reddish  brown.  Antennse  with  17  seg- 
ments, the  fifth  with  a  stem  one  fourth  longer  than  the  basal  enlarge- 
ment, which  latter  has  a  length  two  and  one  half  times  its  diameter. 
Female  2  mm.  long,  with  16  antennal  segments,  the  fifth  with  a  length 
two  and  one  half  times  its  diameter.     Type  Cecid.  al911. 

Dasyneura  corticis  n.  sp.  was  reared  by  Miss  Cora  H.  Clarke  May 
21,  1909,  from  small  willow  twigs  taken  in  the  Arnold  arboretum  at 
Boston,  Mass.  Male  2  mm.  long.  Abdomen  dull  reddish  orange. 
Antennae  with  probably  16  segments,  the  fifth  with  a  stem  three 
fourths  the  length  of  the  cylindric  basal  enlargement,  which  latter 
has  a  length  twice  its  diameter.  Female  1.75  mm.  long.  Abdomen 
deep  red.  Antennae  with  15  segments,  the  fifth  with  a  length  two 
and  one  half  times  its  diameter.     Type  Cecid.  al966. 

Dasyneura  toweri  n.  sp.  was  reared  September  16  and  October  20, 
1908,  from  enlarged  flower  buds  of  Hypericum  mutilum  taken  by  Miss 
Cora  H.  Clarke  at  Magnolia,  Mass.  Male  2.5  mm.  long.  Abdomen  a 
variable  reddish.  Antennse  with  19  segments,  the  third  with  a  stem 
one  fourth  longer  than  the  cylindric  basal  enlargement,  which  latter 
has  a  length  twice  its  diameter.  Female  2  mm.  long,  with  19  anten- 
nal segments,  the  fifth  with  a  length  three  times  its  diameter.  Type 
Cecid.  al883. 

Dasyneura  aromatica^  n.  sp.  was  reared  by  Miss  Cora  H.  Clarke 
August  23,  1908,  from  an  ovoid,  hairy,  green,  axillary  or  terminal  gall, 
about  4  mm.  in  diameter,  on  mint  taken  at  Barre,  Mass.  Male  1.25 
mm.  long;  abdomen  yellowish  brown,  the  basal  segments  and  gen- 
italia fuscous ;  antennae  with  14  segments,  the  fifth  with  a  stem  as  long 
as  the  basal  enlargement,  which  latter  has  a  length  one  half  greater 
than  its  diameter,  the  third  and  fourth  palpal  segments  equal.  Type 
Cecid.  al875. 

Rhahdophaga  elymi  n.  sp.  was  reared  January  19,  1891,  from 
Elymns  americanus  collected  at  Alameda,  Cal.  Female  2  mm.  long. 
Abdomen  light  reddish  brown.  Antennae  with  16  segments,  the  fifth 
with  a  length  at  least  three  times  its  diameter,  the  fourth  palpal  seg- 
ment a  little  longer  than  the  third.  Ovipositor  stout,  about  one 
fourth  the  length  of  the  abdomen,  the  lobes  broadly  oval  and  with  a 
length  one  fourth  greater  than  the  width.     Type  Cecid.  1044. 

Rhahdophaga  rileyana  n.  sp.  was  reared  by  the  late  C.  V.  Riley  in 
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June  and  July,  1877,  from  a  crumpled  soft  nuipV  I«-uf  Female  UtS 
ntm*  Umg.  Abdomen  yellowish  brown.  Antenna!  with  15  Mgiiieiil% 
the  fifth  with  a  length  twice  its  diameter,  the  fifteenth  reduced^  partly 
foiid  with  the  fuurtemth,  the  fourth  putpal  segment  twice  the  length 
of  tha  third.  Ovipo«ilor  about  one  half  the  length  of  the  abdomen- 
Type  Cecid.  1041- 

Rhabdoph4iga  latebrosa  n.  sp,  whk  reared  May  7.  1909.  pmnuisiAbly 
from  apparently  nonnal  willow  buds,  Male  1.5  mm.  long.  Abdimieii 
yellowish  brown.  Wings  broad,  with  a  length  only  about  one  hall 
greater  than  the  width,  antenna!  segmenta  17,  the  fifth  with  a  stem 
three  fourtlts  the  length  of  the  baaal  enlargement,  which  latter  has 
a  length  two  and  one  hnlf  times  ita  diameter,  the  fourth  palpal  aeg* 
ment  one  half  longer  than  the  third.    Type  Ct?cid,  al958, 

Rhahdopluuja  cauUcolan.  sp.  was  reared  in  April,  1908,  from  sleo* 
der  wiUmv  twigs,  similar  to  thoee  producing  SQckefWfnyia  packardi, 
and  collected  by  Mr.  L,  H.  Weld  at  Evanston,  111  Male  2  mm.  long. 
Abdomen  dark  reddi&h  brown.  Antenna  with  IS  or  19  segmental  the 
fifth  with  a  atem  three  fourths  the  length  of  the  baaal  enlargeme&l, 
which  latter  has  a  length  twice  its  diameter;  ventral  plate  long^  detplsf 
and  roundly  emarginate*  Female  3.25  mm.  long-  Abdomeii  f«d- 
diali  brr>wn«  Ant<*nnal  segments  18,  the  fifth  with  a  length  two  and 
one  half  timea  its  diameter,  the  fourth  palpal  M^gment  a  little  longer 
than  the  third.     Type  Cecid.  al822. 

Rhabdophaga  htrticomis  n.  sp.  was  reared  in  September^  1908^  and 
April,  1909,  from  jars  containing  Corj/amyio  ptriicaidu  galla  and 
those  of  Srkizomyia  jmmum,  the  Rhabdophaga  probably  emninj;  frtim 
the  debriii,  Male  2  mm.  long.  Abdomen  dark  brown.  Antennal 
tegmenta  18,  the  fifth  with  a  «tem  three  fuurths  the  lejigth  of  th« 
baaal  enlargement,  the  ventral  plate  broad,  deeply  and  rotnidlsr 
emarginate.  Female  2.25  mm.  long.  Antennal  segments  19*  tha 
fifth  with  a  length  one  half  greater  than  ita  diameter,  the  fourth  psipal 
•agment  longer  than  the  third.    Type  Ceeid  al911 

Sucken^myfa  vibumifolm  n.  «p*  was  reared  in  numb^  n  tlit^  ltL!t-  r 
pari  of  April  1909,  from  purplish  fiip^iform  vein  KWiilih-:'*  r>  itan. 
loDgt  on  arrow-wood,  Viburnum  dentatum,  taken  at  MagmiUa,  >fa^.-^ , 
hf  Wm  Cora  IT,  Clarke.  Male  1  mm.  long;  body  nearly  maiform 
pale  yellow.  Antenna:^  with  14  ."legmejita,  the  fifth  with  a  stem  as  long 
aa  the  cylindrte  baaal  enlargement.  Female  1.5  mm.  long.  Ant«nn« 
with  1^  ur  14  m-frments,  the  fifth  with  a  length  one  half  greater  than 
ita  diameter.    Ty[)e  Cecid.  al896« 

Back^mm^ia  parkardi  n.  sp.  waa  reared  April  15  and  16*  1909,  from 
irregulAfly  swollen  twigs  of  willow  taken  by  Winthrop  PadkaJrd  at 
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Canton,  Mass.  Male  2.75  mm.  long.  Abdomen  dark  red.  Anten- 
nas with  22  segments,  the  fifth  with  a  stem  one  fourth  the  length  of 
the  cylindrie  basal  enlargement.  Female  3.5  mm.  long.  Abdomen 
mostly  deep  red,  21  subsessile  segments.  The  deep  orange  larva  is 
unique,  with  the  breastbone  dilated  anteriorly  and  multidentate.  This 
species  is  closely  related  to  Sackenomyia  (Cecidomyia)  port  era  Ckll., 
though  readily  separated  therefrom.    Type  Cecid.  al934. 

Rhopalomyia  castanece  n.  sp.  was  reared  June  13,  1908,  from  a  gall 
on  chestnut,  the  leaf  petiole  being  affected  emd  frequently  embracing 
the  entire  tip  of  the  twig  and  causing  a  deformity  like  brussels  sprouts. 
This  gall  was  taken  by  the  writer  at  Stowe,  Mass.  Female  1.75  mm. 
long.  Abdomen  a  deep  fuscous  orange.  Antennae  with  12  segments, 
the  fifth  with  a  length  one  fourth  -greater  than  its  diameter.  Type 
Cecid.  al716. 

Cincticorma  pustulata  n.  sp.  was  reared  in  April  and  May,  1909, 
from  oval,  pustulate  swellings,  5  to  6  mm.  in  diameter,  on  the  leaves  of 
yellow  barked  or  black  oak,  Quercus  velutina,  taken  by  Miss  Cora  H. 
Clarke  at  Magnolia,  Mass.  Male  2  mm.  long.  Abdomen  deep  red- 
dish orange ;  scutellum  fuscous  yellowish ;  wings  small  and  relatively 
long  and  narrow;  fifth  antennal  segment  with  8  to  9  circumfili.  Fe- 
male, abdomen  mostly  dark  reddish  orange,  the  fifth  antennal  seg- 
ment with  a  length  four  times  its  diameter  and  with  four  anastomosing 
circumfili.     Type  Cecid.  al789. 

Cincticornia  simpla  n.  sp.  was  reared  in  April  and  May,  1909,  from 
an  irregularly  oval,  pustulate  swelling,  5  to  6  mm.  in  diameter,  from 
the  leaves  of  the  yellow  barked  or  black  oak,  Quercus  velutina,  and 
also  red  oak,  Q,  rubra,  taken  by  Miss  Cora  H.  Clarke  at  Magnolia, 
Mass.,  and  also  collected  in  the  vicinity  of  Albany.  Male  2  mm.  long. 
Abdomen  dark  brown;  scutellum  reddish  brown;  wings  small,  rela- 
tively short  and  broad ;  fifth  antennal  segment  with  a  length  two  and 
one  half  times  its  diameter  and  but  two  stout  circumfili.  Female, 
abdomen  mostly  deep  reddish  orange,  the  fifth  antennal  segment  with 
a  length  three  and  one  half  times  its  diameter.     Type  Cecid.  al942. 

Cincticornia  glohosa  n.  sp.  was  reared  in  April  and  May,  1909,  from 
a  subhemispheric,  brown,  slightly  nippled  oak  leaf  gall,  1.75  mm. 
in  diameter.  Male  2  mm.  long.  Abdomen  dark  brown;  scutellum 
reddish  brown ;  wings  small,  relatively  short  and  broad ;  fifth  antennal 
segment  with  a  length  about  three  times  its  diameter  and  11  circum- 
fili. Female  abdomen  reddish  orange,  the  fifth  antennal  segment 
with  a  length  four  times  its  diameter  and  4  anastomosing  circumfili. 
Type  Cecid.  al902. 

Cincticornia  podagrce  n.  sp.  was  reared  in  April,  1908,  from  a  nar- 
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row,  dark  purplish,  fusiform  vein  swelling,  8  mm.  long,  on  the  under 
side  of  oak  leaves.  Male  2  mm.  long.  Abdomen  a  variable  reddish 
or  dark  brown;  scutellum  dark  brown;  wings  small,  relatively  short 
and  broad;  fifth  antennal  segment  with  a  length  nearly  four  times 
its  diameter  and  7  or  8  circumfili.  Female  2.5  mm.  long.  Abdomen 
mostly  dark  brown,  the  fifth  antennal  segment  with  a  length  four 
times  its  diameter  and  four  anastomosing  circumfili.  Type  Cedd« 
al788. 

Caryomyia}  anicnnaia  n.  sp.  was  reared  in  the  spring  of  1909 
from  a  yellowish  green  or  brown,  subglobular,  thick-walled  hickory 
leaf  gall,  4  to  5  mm.  in  diameter.  Male  3  mm.  long.  Abdomen  deep 
reddish  orange,  the  fifth  antennal  segment  binodoso,  the  nodes  sep- 
arated by  distinct  stems;  dorsal  plate  broad,  narrowly  emarginate, 
the  lobes  rounded.  Female  4  mm.  long,  the  fifth  antennal  segment 
with  a  length  three  and  one  half  times  its  diameter,  the  larval  breast- 
bone unidentate.     Type  Cecid.  al944. 

Caryomyia  consobrina  n.  sp.  was  reared  in  April  and  May,  1909, 
from  a  small,  depressed,  globular,  yellowish  green  or  brownish,  thin- 
walled  hickory  leaf  gall  2  mm.  in  diameter.  Male  2  mm.  long.  Ab- 
domen fuscous  yellowish;  fifth  antennal  S4»gnient  binodose.  the  nodes 
separated  by  distinct  stems;  ventral  plnte  broadly  and  roundly 
emarginate.  Female  3  mm.  long.  Abdomen  brownish  orange,  the 
fifth  antennal  .segment  with  a  length  three  and  one  half  tiroes  its 
diameter,  larval  breastbone  unidentate.     Type  Cecid.  al948. 

Caryomyia  similis  n.  sp.  was  reared  the  latter  part  of  April  and 
early  in  May  from  a  thin-walled,  subglobular,  slightly  nippled  hickory 
leaf  gall  2  to  3  mm.  in  diamet'Cr.  Male  1.75  mm.  long.  Abdomen 
reddish  orange ;  wings  short  and  broad ;  fifth  antennal  segment  cyl- 
indric,  with  a  length  twice  it«  dianiHer.  Female  2.75  mm.  long, 
the  fifth  antennal  segment  with  a  length  three  and  one  half  times  its 
diameter,  the  larval  breastbone  unidentate.     Type  Ci^eid.  al946. 

Caryomyia  inanis  n.  sp.  was  rrared  April  29,  1909,  from  an  irreg- 
ular. Kubglobular.  thin-wnllrd  hickc»ry  l«*af  gall.  2  to  3  mm.  in 
diameter,  and  easily  recognized  by  th«*  more  or  less  complete  fslae 
chamber  at  the  tip  of  the  pall.     Female  3  mm.  long.     Abdomen  deep 

*rnryoiiiyia  n.  g.  Tlild  ireiiuH  Ik  allicNl  to  Iloriiioinyia.  but  difTem  tberefroiD 
by  tb<»  tbonix  uot  l»eliiic  >n't*utly  pnHlu<*e<l  over  tbi»  b«snl.  Tb«»n'  are  never  more 
tban  It  ntiti*nniil  •M*(niieiitM.  Tbe  tiaeellate  :int(Miti:il  sf^iniitMits  of  tbe  male  are 
lnvarial>ly  oniniii«i)ti'<l  witb  tbri'e  low,  stout  cin-unitlli  tiiul  iiiny  bo  blnmloiie. 
TliojM*  of  the  feiniile  nre  i*yllnilrl<*  and  provided  with  but  two  clrcamflll. 
Tlu>  whurs  iin*  r<*lativ«*ly  broail.  the  third  vein  uiiitiiii;  with  thi*  margin  at  or 
neiir  the  a|*ex.  Ty|)e  CeHdomyia  tuhitytUi  O.  S.  There  is  but  one  KeneratloQ 
annually,  the  adulta  iMiulnj:  din*et  from  the  hMh. 
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red;  wings  relatively  large  and  broad;  fifth  antennal  segment  with 
a  length  two  and  one  half  times  its  diameter.    Type  Cecid.  al950. 

Caryomia  carycB  O.  S.,  C.  holotricha  O.  S.,  C  sanguinolenta  O.  S., 
and  C,  ttubicola  O.  S.,  all  formerly  referred  to  Cecidomyia  and  later 
to  Hormomyia,  have  also  been  reared  and  described. 

Clinodiplosis  caryce  Felt  was  first  taken  on  hickory  June  19,  1906, 
and  subsequently  reared  from  a 'hickory  leaf  gall  by  the  late  Dr.  M. 
T.  Thompson  of  Worcester,  Mass.,  and  last  spring  was  obtained  in  this 
office  from  two  different  hickory  leaf  galls.  This  species  is  probably 
an  inquiline  in  hickory  galls  produced  by  several  species  of  Caryomyia. 

Clinodiplosis  spircB  n.  sp.  was  reared  in  July  and  August,  1909, 
from  a  variable  yellowish  or  reddish  marginal  roll  on  young  leaves 
of  Spircea  salicifolia  taken  by  Miss  Cora  H.  Clarke  at  Magnolia,  Mass. 
Male  1  mm.  long ;  abdomen  yellowish,  with  its  extremities  deep  orange ; 
ventral  plate  long,  narrowly  rounded;  fifth  antennal  segment  with 
the  stems  respectively  two  and  two  and  one  half  times  their  diameter. 
Type  Cecid.  al838. 


NOTES    ON    ADDITIONAL    INSECTS    ON    CULTIVATED 

PECANS 
By  Glenn  W.  Hebbick,  and  R.  W,  Habned 

The  senior  author  has  been  working  for  a  number  of  years  on  in- 
sects affecting  pecans,  and  since  the  publication  of  Bulletin  96  on 
Insects  Injurious  to  Pecans  by  the  Mississippi  Experiment  Station, 
the  following  insects  have  been  noted  as  occurring  on  pecan  trees  and 
causing  more  or  less  injury. 

Acordulecera  maura  MacG. 

We  have  found  numbers  of  these  sawfly  larvae  on  the  leaves  of  pecan 
trees  at  Agricultural  College,  Mississippi.  They  have  a  curious  and 
interesting  method  of  feeding.  They  are  gregarious  and  feed  on  the 
leaflets  in  ranks  or  rows  along  the  margins,  with  their  bodies  at  right 
angles  to  the  edges  of  the  leaflets  and  their  heads  all  pointing  out- 
ward. They  line  up  along  the  edge  of  a  leaf  in  this  position,  quite  as 
regular  as  a  line  of  soldiers.  They  do  not  invariably  assume  this  reg- 
ular position  in  feeding  and  are  sometimes  found  feeding  irregularly 
over  the  leaves. 

Fortunately  these  lar\'ffi  did  not  occur  in  sufficient  numbers  to  pro- 
duce serious  injury,  but  it  is  quite  possible  they  may  do  so.  So  far 
as  we  know,  these  sawflies  constitute  a  new  pest  to  pecan  trees,  al- 
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though.  Doctor  Chittenden  writes  that  he  found  some  sawfly  larvm 
working  on  pecan  trees  in  Maryland,  but  does  not  say  what  speeies 
they  were. 

In  our  attempt  to  breed  these  larvse  we  hurriedly  placed  them  on 
leaves,  the  stems  of  which  were  kept  in  a  tumbler  of  water,  the  whole 
being  placed  on  a  table  under  a  glass  cylinder  without  any  earth. 
They,  therefore,  had  no  opportunity  to  enter  the  earth  to  pupmte, 
had  they  so  desired. 

They  spun  their  cocoons  at  the  bases  of  the  leaves  among  the  cot- 
ton and  among  the  debris  that  had  accumulated  on  the  table,  and  a 
few  spun  cocoons  here  and  there  among  the  leaves. 

We  were  both  absent  from  the  college  for  a  day  at  this  time  and 
found  on  our  return  that  all  the  cocoons  had  been  spun  in  our  ab- 
sence, May  6. 

On  May  11  adults  appeared,  which  we  sent  to  Doctor  McOillivray 
for  identification.  In  a  letter  of  June  8  he  informed  us  that  they  be- 
longed  to  the  species  Acordulecera  maura  MacQ.,  which  he  had  juit 
described  in  the  Can.  Ent,  Vol.  XL,  May,  1908,  p.  168.  He  there 
records  this  species  from  North  Mt.,  Penn.,  Ames,  Iowa,  and  Ithaca, 
New  York. 

From  our  observations  on  this  insect,  we  conclude  that  it  might  be- 
come  of  some  ccononiic  importance  if  it  ever  happened  to  occur  abun- 
dantly. We  believe,  however,  it  could  be  easily  controlled  by  the  use 
of  arsenate  of  lead. 

Sawfly  No.  2 

During  the  month  of  April,  1908,  we  found  many  rather  large  saw- 
fly  lan'ir  on  the  leaves  of  pecan  trees.  These  also  have  a  very  inter- 
esting method  of  feeding  and  quite  distinctive  from  the  foregoing 
species.  The  lanw  feed  separately  and,  for  the  most  part,  begin  at 
the  top  of  a  leaflet  and  eat  it  clean  on  both  sidc^s  of  the  midrib  as  far 
as  they  go.  Whenever  one  of  them  desists  from  eating  and  assumes 
a  nesting  attitude,  it  always  curls  or  coils  tightly  about  the  naked  mid- 
rib (or  petioles),  to  which  it  lenaeiously  clin^.  ( )ecaHionally  one 
l»e^in.H  in  the  middle  of  a  leaflet  and  eats  out  a  hoI«*  on  both  sidea  of 
the  midrib,  always,  however,  lying  closely  eurl«*(l  ah(»ut  the  midvein 
when  at  n*st.  This  attitude  seems  charjieteristic.  iilthouixh  I  am  not 
widely  familiar  with  sawfly  larvie  an<l  tlirir  habits.  Although  we  ob- 
served tlifsf  larvje  carefully  durin;r  iht-ir  lift-  liistnry  and  made  de- 
seriptioiis  nf  th«*  difT^rent  staL'»***  and  molts,  y»'t  \\v  make  no  record  of 
them  lien*  heeausi»  we  belifve  tluTe  were  tw<»  spfeies  among  the  larw 
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observed  and  some  confusion  exists  in  our  minds  regarding  the  dif- 
ferentiation of  the  two. 
They  pupated  during  June. 

Aulacctspis  pentagona  Targ. 

We  are  not  aware  that  this  coccid  has  ever  been  recorded  as  oc- 
curring on  the  pecan.  We  found  it  in  considerable  numbers  on  the 
branches  of  pecan  in  Natchez,  Mississippi,  in  the  yard  of  a  gentleman 
where  this  insect  was  quite  abundant  on  peach  trees.  It  was  associ- 
ated with  the  next  species. 

Chrysomphalus  obscurus  Comst. 

We  also  found  this  species  occurring  in  great  abundance  on  the 
branches  of  pecans  growing  in  the  same  yard.  This  coccid  has  been 
reported  on  hickory,  but  we  can  find  no  record  of  it  on  pecan. 

Phylloxera  caryaecatdis  Fitch. 

We  have  had  reports  and  specimens  of  this  pest  on  pecans  from 
several  correspondents  in  Mississippi.  On  May  22,  1908,  we  received 
from  a  correspondent  some  pecan  branches  which  were  literally  cov- 
ered with  the  galls  of  the  insect.  Mr.  Sherard,  the  correspondent, 
said  **they  covered  every  twig  on  the  tree  like  the  sample  sent.  I 
noticed  them  on  others  in  the  same  vicinity.  Can  you  tell  me  whether 
or  not  there  is  any  danger  of  their  killing  or  injuring  my  trees  f 
They  seem  to  be  retarding  this  year's  growth." 

The  petioles  and  young  twigs  sent  to  me  were  covered  with  galls, 
large  and  small.  The  galls  opened  by  several  valves,  usually  four, 
like  a  Geaster  puff  ball.  The  specimens  were  submited  for  identifi- 
cation to  Doctor  Pergande,  through  the  kindness  of  Dr.  L.  0.  Howard. 

Mr.  Pergande  gives  a  description  of  this  insect  and  its  stages  in 
his  monograph  of  the  North  American  Phylloxerinae,  p.  244.  We 
hope  to  get  opportunity  to  study  all  of  these  species  farther  and  in 
more  detail,  together  with  other  pecan  pests  of  which  we  have  only 
fragmentary  notes  at  present. 

Aspidiotus  perniciosns  Comst. 

We  found  this  notorious  pest  occurring  quite  abundantly  on  pe- 
can  trees  at  Scranton  and  Stinson,  Miss.  It  was  mainly  confined 
to  the  petioles  of  the  loaves  but  was  also  present  on  the  bark. 

All  the  affected  trees  were  near  badly  infested  orchards  of  plum 
and  peach  trees. 
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A    PRELIMINARY    LIST    OF    THE    COCCIDAE    OF 

WISCONSIN 

By  Habby  C.  Severin  and  IIenby  H.  P.  Seveiu:^,  941  Grove  St.,  MiiKaukee,  Wis, 

Very  little  has  been  done  on  the  Coccida*  of  Wisconsin,  and,  with 
the  exception  of  the  nursery  and  orchard  inspector's  reports,  scarcely 
any  references  are  to  be  found  in  literature  on  this  important  economic 
group  of  insects  occurring  in  this  state.  The  following  list  of 
scale  insects  is  not  intended  as  a  complete  enumeration  of  the  Coe- 
cidffi  to  be  found  in  Wisconsin,  but  is  presented  simply  as  a  pre- 
liminary to  the  study  of  this  fauna.  All  of  the  species  listed  were, 
with  one  exception,  collected  by  the  writers  during  the  year  1908  in 
Milwaukee  County.  W^e  have  omitted  the  Eulecaniums  in  this  paper, 
preferring  to  delay  the  publication  of  the  species  belonging  to  this 
genus,  which  we  have  collected,  until  Mr.  J.  G.  Sanders,  who  is  revis- 
ing the  genus,  may  have  completed  his  work. 

It  is  the  plan  of  the  writers  to  publish  later  an  illustrated  manual 
with  keys  and  descriptions  for  the  species  to  be  found  in  Wisconsin. 
It  is  hoped  that  this  paper  may  interest  collectors  in  various  parts 
of  the  state,  without  whose  assistance  this  work  can  progress  but 
slowly.  Any  assistance  in  the  way  of  specimens  occurring  in  the 
state  will  l>e  thankfully  received  and  proper  credit  will  be  given  to 
the  collectors. 

Little  trouble  need  be  oxi)erienced  in  collectinjr  or  preparing  scale 
insects  to  l>e  sent  through  the  mails.  As  a  rule  the  out-of-door  Coc- 
cidie  are  to  be  found  chiefly  on  the  smaller  twi^  and  branches  of 
shrubs  and  trees  in  this  region;  yet  some  may  Ik?  found  on  the  leaves 
of  trees,  jls  on  the  evergreens,  on  the  roots  of  plants  or  in  the  nests 
of  ants.  The  indoor  scale  insects,  or  the  scale  insects  which  infest 
our  conservatories,  have  been  introduced  into  this  state  from  wanner 
elimatt*s  and  may  be  found  not  only  on  all  parts  of  tnK»s  and  shruhe 
but  upon  herbaceous  plants  as  well.  As  a  general  rule  it  is  best  to 
gather  portions  of  an  inf(*Kt(*d  plant  with  the  inK<H*ts  in  silu  and  to  pre- 
sence these  in  the  dry  condition.  At  times,  however,  as  with  tlie 
softer  species  of  Coccids,  alcoholic  material  is  often  UM^ful,  but  even 
in  sueh  instane«»s  it  should  always  l>e  Kuppl(*mented  with  dry  speci- 
mens. It  cannot  be  Um)  stron^rly  urjjed  that  when  possible,  plenty 
of  material  should  always  be  taken.  Fnr,  while  the  l)etter  known 
species  ean  usually  be  reoogni/ed  fn»in  an  examination  of  the  super- 
ficial characters  of  a  fi'W  specimens  or  even  of  a  single  scale,  lest 
known  species  or  new  species  re<|uire  quite  a  number  of  specimens. 
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80  that  they  may  be  properly  studied.  Small  card  boxes,  or  if  these 
are  not  to  be  had,  large  envelopes  are  generally  used  to  send  scale 
insects  through  the  mails.  With  the  insects  there  should  always  be 
enclosed,  when  possible,  the  following  information:  locality  in  which 
the  insects  were  collected,  date  of  collection,  name  of  food  plant,  name 
of  collector,  extent  of  injury  to  the  plant,  and  any  other  remarks  that 
may  seem  desirable. 

We  are  indebted  to  Dr.  C.  L.  Marlatt  for  verifications  of  species 
and  to  Prof.  Herbert  Osborn  for  literature  used  from  his  excellent 
library  on  CoccidcB. 

1.  Kermes  andrei  King,  on  oak,  July  29,  1908. 

2.  Kemiea  puheacena  Bogue,  on  oak,  July  29,  1908. 

3.  *P8eudococcii8  ciM  (Risso),  common  in  greenhouses. 

4.  ^Pseudococcus  longispinua  (Targ.),  common  in  greenhouses. 

5.  Pulvinaria  vitis  (Linn.),  common  and  often  injuriously  abundant  on  ma- 

ples; also  on  grape,  linden,  lilac  and  willow. 

6.  *Euca1ymnatu8  perforatua  (Newst),  on  palm  and  seaside  grape. 

7.  *Coccu8  heaperidum  (Linn.),  on  banana  and  century  plant 

8.  ^Coccua  longulus   (Dougl.),  on  Acacia,  Ficus  lancelota  and  mimosa. 

9.  *8aias€tia  hemiapharica    (Targ.),  on  croton,   ferns,   oleander  and  many 

other  greenhouse  plants. 

10.  ^Saiaaetia  olece  (Bern.)  on  oleander  and  fig. 

11.  Chionaapis  americana  Johns.,  on  Ulmus  americana.  August  11,  1908. 

12.  Chionaapis  corni  Cooley,  on  Cornus,  August  11,  1908. 

13.  Chionaapia  furfura   (Fitch),  on  apple,  hawthorn  and  pear,  August  12, 

1908. 

14.  Chionaapia  Untneri  Comst,  on  CJorylus,  August  17,  1908. 

15.  Chionaapia  pinifoliw  (Fitch),  on  Pinus  sylvestris,  August  5,  1908. 

16.  Chionaapia  aalicia-nigrw  (Walsh),  on  Populus  tremuloides,  sent  to  us  by 

Prof.  Wm.  S.  Marshall  from  Madison,  Dane  County,  December  29, 1908. 

17.  ^Diaapia    boiaduvaJii   Sign.,   on   cycads,    palms   and   various  other   green- 

house plants. 

18.  ^Diaapia  echinocacti  cacti  Comst,  on  cactus. 

19.  Aulacaapia  roaw  (Bouch^),  on  raspberry  and  rose,  August  28,  1908. 

20.  *  Aulacaapia  zamicc  (Morg.),  on  Cycas  revoluta. 

21.  ^Hemichifmaapia  aapidiatrw   (Sign.),  on  Cycas  revoluta,  ferns  and  other 

greenhouse  plants. 

22.  Aspidintus  aaruH  Johns.,  on  bur  oak,  linden  and  pear,  July  24,  1908. 

23.  Aapidiotua  ancyhts  (Putn.),  on  oak,  July  25,  1908. 

24.  Aspidifftua  forheai  Johns.,  on  hawthorn,  July  24,  1908. 

25.  *Aspidif}tua  hcdcrw   (Vali.),  on  Acacia,  Asparagus,  Cycas  revoluta,  ole- 

auflers.  pnlins,  Yucca,  etc.     Also  sent  to  us  by  Prof.  Wm.  S.  MarshaU 
from  Madison,  Dane  County. 

26.  Aapidii/tus  juf/lans-rcf/itr  ronist.  on  linden  and  maple,  July  30,  1908. 
•  27.     AxpidiotUH  ostrcaformia  Curt,  on  linden   and  plum,  July  30,  1908. 


*The  greenhouse  species  are  indicated  by  an  asterisk  (*). 
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28.  AnpidiotUM   pemiciosua   (^onist.,    iuJuriouHly    abundant   on   ComuH,    rose 

and  willow,  Forest  Home  Cemetery.  Milwaukee.  August  18,  1908. 

29.  A»pi<liotU8  ulmi  Johns.,  on  elm,  July  21.  1908. 

SO.  *A8pidiotu8,  cross  between  jufflann-rrpUr  (\>in8t.  and  ontrcwformin  Curt, 
injuriously  abundant  on  trembling  a8i>en  and  willow.  July  9,  1908. 

31.  ^Chrysomphalus  aonidum  (Linn.),  on  oleander,  oranf^e  and  palms. 

32.  *Vhry8omphalu8  aurantii   (Mask.),  found  on  oranges  in  the  Milwaukee 

markets. 

33.  *ChryHomphalu8  divtyosjf^rmi  (Morg.),  <m  Cynis  and  (uilms. 

34.  ChrpftompHahis  ohHCurua  ^Conwt.) ,  on  oak,  July  29,^1908. 

85.  *ChrvHomphalm  pvrscw  (Oimst.),  found  on  holly  in  the  Milwaukee 
markets.  ^ 

36.  *Lcpido8aphi8  bcckii  (Newm.),  found  on  liHuons  nofl  oranges  In  the  Mil- 
waukee markets.  .  '  « 

S7.  Lepido8aph€8  uhni  (Linn.),  injuriously  abundant  oj^  ai>i>le.  pear  and  wil- 
low; also  found  on  Comus,  currant,  h^thom  and  linden.  July  8.  1908. 

38.  *l8rhnaHpin  !onfjinf8tri8   (Sign.),  on  palms. 

.  _.  0 

'Specimens  of  this  scale  were  sent  to  Dr.  C.  L.  Mariatt  with  a  note  calUnc 
to  his  attention  the  fact  that  while  the  insect  which  we  were  sending  him  re* 
semblcd  to  some  extent  AnpidiotUH  ontrvtrformin  Curt,  ami  Anpidintua  jug^ 
Innn-reifUr  (\)mst..  it  was  radically  difTerent  fmm  either  in  many  (*hani<rter«. 
The  following  is  offered  as  an  explanation  for  the  resemblance  which  this 
Insect  bears  to  the  two  above-mentioned  species  of  Aspldiotus  by  MarUtt 
and  is  quoted  verbatim  from  a  letter  received  from  him: 

"In  my  manuncript  revl.si<in  of  the  ^reiius  .Xspidiotus  1  have  designated  this 
form  as  a  rn»ss  b«'twe«»n  jutflamt-rrijir  <*<>mst.  and  ontmrfonnU  Curt.  The 
former  is  the  American  representative  if  tn*trrirformit(.  and  has  devel<i|M*d 
Into  a  fairly  distinct  species,  dlfTering  in  notable  structural  features  from 
its  European  ally.  These  crosses  have  app<*ared  in  situations  where  both 
species  occur,  and  the  reproduction  of  certain  of  the  structural  features  of 
each  is  such  as  to  make  the  evidence  of  crossing  very  complete  and  con- 
firms the  belief  in  the  not  very  remote  separation  of  the  two  species  named 
from  a  <-(>mni<m  ancestor.  This  form,  which  I  beiiev<>  to  be  cross  bred* 
bears  str««iij:esi  res<Miit»lani*e  to  oMtmrfintnis,  but  approarhen  Jufflamw-regim 
in  size  and  in  the  dorsal  pores  and  in  the  character  of  the  terminal  lobes. 
The  chitinous  paraphyses  or  chitinous  thickenings  at  the  base  of  the 
an*  pra<-ti(':illy  sin  in  uMtrro ffumiti.  The  pnnik'eiilt.'iis  nisn  approach 
nearly  jutjItniM  tniiir." 

Kntnm  »loijirui  Ijihuratitry,  Ohio  Stntc  I  ninntity. 
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NOTES  ON  APHIDIDAE  COLLECTED  IN  THE  VICINITY 
OF  STANFORD   UNIVERSITY 

By  W.  M.  Davidson 

This  list  is  but  a  preliminary  one,  since  the  forms  have  been  studied 
only  during  the  past  year.  Doubtless  there  are  many  other  species 
in  the  neighborhood  which  I  have  not  collected.  A  few  new  species 
have  been  described,  while  certain  others,  showing  affinities  to  de-» 
«cribed  species  but  possibly  new,  have  been  left  unnamed  for  the 
present.  Two  or  three  European  forms  not  heretofore  listed  in 
<;atalogues  from  America  have  been  observed,  generally  on  imported* 
plants. 

Phylloxera  vastatrix  Planchon;  Vitis. 

Very  abundant  in  a  vineyard  on  the  campus,  doing  much  damage. 

enemies  pinicorticis  Pitch ;  Pinus  pinastu  marititiui. 

On  the  needles  during  the  fall  months. 

C.  'coive ni  Gillett ;  PseudojSlgijLga  douglasii. 

In  large  numbers  on  a  young  Douglas  spruce. 

Pemphigus  betcB  Doane;  Rumex  occidentalis  (roots). 

P.  populicauUs  Fitch;  Populus  tricocarpa. 

Common  on  poplars  in  the  fall,  and  in  March  when  the  stem-moth- 
ers were  founding  their  colonies. 

Colopha  vlmicola  Fitch;  Elm. 

Schizoneura  lanigera  Haus. ;  Apple. 

Very  common  in  apple  orchards  on  the  campus. 

Luchnus  viminalis  Fonsc. ;  Salix. 

Found  in  November  on  the  bark  of  willow.      A  parasite,  Aphidius 
sp.,  was  reared  in  considerable  numbers. 

L.  abietis  Fitch ;  Abies  cancolar. 

In  large  colonies  in  the  fall  on  the  limbs.    No  winged  forms  were 
seen. 

L.  pini-radiatcB  sp.  nov. ;  Pinus  radiates 

Alate  Female 

Length  of  body  2.2  mm.;  breadth  of  body  .75  mm.;  expanse  of  wings  7.2 
mm. ;  antennal  joints  III  .48  mm. ;  IV  .28  mm.  V  .28  mm. ;  VI  .23  mm.  Very 
similar  to  the  apterous  female.  Cornicles  dusky,  truncate,  very  short;  canda 
green,  short,  conical ;  antennrc  very  pilose,  yellow,  darker  at  the  articalations 
of  the  Joints ;  wings  large ;  stigma  greyish  brown,  long,  narrow ;  basal  lialf  of 
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third  dlsc*oldaI  almost  obfu>]ete.  the  two  branches  running  imrallel,  but  belnc 
▼ery  faint  at  their  i)oint  of  junction :  veins  l>rown,  slender,  exoe|>t  the  second 
discoidnl,  which  Is  robust ;  beak  reaches  second  coxe.  F^ound  on  the  needles 
of  cultivated  Monterey  pines,  both  In  the  frreenhouse  and  outside.  The  insect 
covers  itself  lightly  with  a  grny  flo(*culent  coating.  This  si>ecle8  shows  a  cer- 
tain similarity  to  L.  californicus  Ksslg,  but  Is  larger  in  all  its  mensurementB 
and  hax  the  antennae  larger  In  comparison  to  its  length  and  lacks  the  red  spots 
In  the  adult  stage. 

Apterous  Female 

With  grayish  pulverulence  removed,  dark  green;  length  of  body  2.40  mm.; 
breadth  of  body  .95  mm.;  length  of  beak  .56  mm.;  antenne  III  .50  mm.;  IV 
.25  mm.;  V  .25  mm.;  VI  .20  mm.;  Ionic,  narrow  towards  the  extremltieK;  head 
dusky ;  eyes  re<l ;  aiitennic  i>ale.  half  as  long  as  Ixnly.  hairy ;  the  last  Joint  and 
the  articulations  dusky;  thorax  and  abdomen  dark  gri^en :  <'ornIclefi  very  short, 
truncate,  dusky :  cauda  green,  <H>nical ;  legs  long.  esi)eclally  the  i>osterlor  pair» 
dark  gnM>n :  the  femora  ami  tibite  are  hairy ;  tarsi  Mack ;  beak  dusky.  Imrely 
exceeding  the  third  coxie. 

The  young  are  wholly  pale  green,  except  the  eyes  and  aNIomlnal  s|iots» 
which  arc  pink.    The  last  joint  of  the  antenna*  and  tarsi  are  dusky. 

Lachnus  occidentalis  sp.  nov. ;  Abies  grandis. 

Apterous  Female 

Length  of  iKNly  2.90  mm.;  bri^idth  of  l>ofly  1.50  mm.:  beak  .90  mm.;  antennie 
III  .35  mm.;  IV'  .12  mm.;  V  .20  mm.;  VI  IS  mm.;  dark  grtH'n  or  brown;  eyes 
red ;  antenna*  one  third  as  long  as  b<Nly,  yellow,  sixth  J(»int  dusky ;  head 
darker  than  alNlomen.  short;  prothorax  dark,  with  the  HUture  yellow;  legs 
yellow,  hairy,  the  arti<'ulations  and  tip  of  tarsi  blark :  alxlomen  broadly 
oval;  «irnirl#»»  lateral,  omiral.  dusky  at  the  tip;  fumla  very  short,  blunt: 
beak  dusky.  almo«*t  half  as  Innir  as  the  IhhIv.  The  ymini:  arc  bn>wn.  This 
si)«»<*lt'K  liv4>H  ill  Inrp*  c«»lnin<*H  iiloni:  tho  niidorsiflc  of  the  young  sh<M)ts  tif 
AhiiM  tjratnlit.  Tli«'ir  pn»wn»i»  <'au  l»e  dct<N-tcd  !»y  a  siiinkt*  <-olorc<1.  tluivuleiit 
matter.  :iii<l  l>y  tlu*  M:iik<*iiing  of  tlM*  lc:ivc«<  fnMii  tin*  assiNiation  of  a  fungus 
with  tliHr  «*x<'rHiMiis.  .Xnts  an*  always  to  b«*  found  atniai;;  them,  and  they 
are  pn\ve<l  <'ii  f\t«»nslvi»ly  by  a  .\vrphus  riy.  This  lf»use  occurs  cm  Abie* 
grandU  In  the  fall  niid  spring.     Wiiik'Hl   furiiis  wen*  not   sih'h. 

L,  ahii folia  Fitch;  Alnus. 

Tlii.s  larirc.  pncn.  rapidly  inovini:  spccits  was  tak«'n  on  the  aider  in 
April. 

Cladnfnus  salii  (i  Harris;  Salix, 

Taken  on  will«»w  in  Nnvonihcr.  lM»th  sfxcs. 

C.  rufulus,  sp  n«»v.;  ^  Salix  «p. 

Alate  Female 

I-»'iiL'T|i  .if  Im.|\  :\\  nun  :  expaiis*'  of  \\iiii:s  llLTi  inni  :  nnti^nniF  III  .60 
imi .  IV.  P»- iMin  .  V  .P»  niiii.,  VI  .2.'  iiiin..  VII  .I'T  mm.:  \u".u\.  prothorax  and 
thi»ra«'i<-  bilM-H  urayi*th-blai*k :  prothi»nirlr  tiibcnh's  Minall.  blunt;  eyes  dark; 
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antemuB  two  thirds  as  long  as  body,  black,  hairy,  the  base  of  third  joint 
pale;  legs  black  and  pilose;  basal  part  of  femora  green;  tlbls  brown,  with 
black  apices;  abdomen  elongate  oval,  dusky  orange,  with  seven  transverse 
black  bars  on  the  dorsum.  These  bars  are  sometimes  broken  in  the  center 
and  do  not  reach  the  lateral  margins.  There  are  on  the  abdomen  lateral  rows 
of  black  spots.  Cauda  short  pilose,  orange,  tipped  with  black;  cornicles 
half  as  long  again  as  the  cauda,  pale  orange,  with  dusky  tips,  contracted  for 
their  basal  third  and  again,  slightly,  at  their  tips;  wings  long,  narrow; 
stigma  gray,  narrow,  acutely  pointed  at  the  apex;  subcosta  and  insertions 
dark;  veins  brown,  third  discoldal  obsolete  at  its  base;  origin  of  second 
branch  near  the  apex  of  the  wing;  beak  Just  reaches  posterior  coxse. 

Apterous  Viviparous  Female 

length  of  body  3.3  mm. ;  breadth  of  body  1.5  mm.  cornicles  .4  mm. ;  dark 
green  or  in  some  specimens  brownish ;  antennae  pilose,  half  as  long  as  body, 
pale  yellow,  with  joints  dusky;  eyes  red;  legs  brownish  yellow,  tibial  apices 
and  tarsi  black;  cornicles  j-ellow,  slightly  clavate,  black  at  their  tips;  beak 
reaches  first  abdominal  segment  The  body  is  covered  all  over  with  short 
hairs.  Found  on  the  stems  and  leaves  of  Salix  in  April.  This  species  is  much 
attended  by  ants.  A  large  parasite  (Dieretus)  was  bred  from  infested  speci- 
mens. 

Chaitophorxis  sp.  Salix. 

A  small  black  species  found  on  the  leaves  and  twigs  of  willow  in  April. 
Alate  forms  were  not  found.  Length  of  body  1.80  mm. ;  breadth  of  body  .9 
mm. ;  head,  thorax  and  abdomen  black,  with  the  exception  of  a  median  yellow 
line,  which  varies  in  width;  body  broadest  near  the  posterior  end;  legs  and 
antennm  grayish;  antenme  thick,  pilose,  almost  half  the  length  of  the  body; 
III  .3  mm.,  IV  .17  mm.,  V  .09  mm.,  VI  .07  mm.,  VII  .1  mm.;  cornicles  short 
tuberoulate,  broader  than  long,  pale;  cauda  short  pilose,  black;  beak  exceed- 
ing second  coxae ;  pupn  like  larva ;  thorax  and  wing-pads  green.  In  alcoholic 
specimens  there  appear  light  patches  at  the  base  of  the  cornicles  and  trans- 
verse rows  of  dots  on  the  abdominal  segments.  Not  having  any  alate  forms, 
I  will  not  venture  to  give  this  species  a  name,  as  it  has  possibly  already  been 
described. 

CalUplcrus  hetulopcolens  Fitch ;  Betula. 

On  the  under  side  of  leaves  of  birches  in  Palo  Alto  in  May. 

C,  canja  Monell;  English  Walnut. 

This  little  species  is  very  common  on  walnut  trees  on  the  Uni- 
vereity  Campus.  I  found  them  in  large  numbers  on  the  buds  and 
unfolding  leaves  in  March. 

C.  anindicoJens  Clarke;  Bamboo. 

Found  sparingly  on  the  under  side  of  the  leaves  of  the  bamboo 
{Arxnxdo)  in  October. 

C.  xdmifolii  Monell;  Ulmus. 

Found  in  large  quantities  on  the  leaves  of  the  elm  (Ulmtis)  in  the 


aOt  JOURNAL    OP    ECONOMIC    BNTOIIOLOQT  [VoL  t 

fall  months.    A  large  percentage  of  the  individuals  are  pinkish. 
This  insect  was  scarce  in  the  spring. 

C.  quercus  (!)  Kalt;  Querela. 

On  both  the  white  oak  {Q,  lobata)  and  the  blue  oak  (Q.  keUoggU) 
I  took  a  species  of  Callipterus  having  six  tubercles  on  the  dorsum. 
The  species  is  green  and  is  very  similar  to  the  C,  quercus  as  de- 
scribed in  Buckton's  Monograph  of  British  Aphides.  This  in- 
sect infests  the  under  sides  of  the  leaves  in  large  companies.  It 
was  very  common  in  April  and  ^lay,  though  scarce  in  the  fall. 

C  Hike  Linn.;  TUia, 

This  European  species  was  found  sparingly  on  the  leaves  of  linden 
trees. 

Aphis  brassica   Linn.;  Mustard. 

Very  common  on  the  mustard  {Brassiva  campestris),  where  it  was 
abundantly  parasitized  by  an  Aphidius, 

A,  rumicis  Linn.; 

Common  on  ivy  shoots  in  March;  also  taken  on  the  vetch  (Vicia) 
and  Scnecio  mikanioides, 

A,  ccanothi  Clarke;  Ccanothus  cuncatus. 

This  brown  species  was  found  in  immense  colonies  on  the  tips  of  the 
shoots  of  the  mountain  lilac  (C  cuneatus). 

A.  mrdiraginis  Koch;  Mfduaijo  drniuulaia. 

Found  on  the  bur-clover  in  April.  A  Braconid  {Lysiphlebus  sp.) 
was  n^unnl  from  para^^itized  sjwcimen.s. 

A.  pimi  (1)  De  Goor;  Pear. 

A  dark  jjreon  species  agreeing  with  A.  pomi,  with  the  exceptioD 
that  <*a\uia  was  black  and  the  body  dark  olive  green.  Taken  in 
larpe  colonies  on  |)ear  in  May. 

Aphis  sp. ;  tScfievio  mikanioides. 

Alate  Female 

lj*i\tith  of  \nH\y  1.30  mill.:  eximni«e  of  wliipi  5.2  iiiiii. ;  nnteniin*  jotBta  III 
.3  iiiiii..  IV  ,22  mill..  V  .12  mm..  VI  .08  mm..  VII  .14  mm.;  K«*mTiil  (t»lor  dark 
gHH'ti;  h(»iHl  ami  thorach*  lolien  Mark;  vyvn  dark  nit:  aiitiMimp  two  thirds 
leiii;tli  of  ImmIv.  <lark  frriHti :  Jointn  3  ami  4  Ktrmmly  tulNTrulat(%  Joints  S.  4 
and  r>  with  Miinll  MMisorIa ;  nl)<l«»mf*n  Kro<*n.  i>ator  Wlnw;  on  the  dorsum* 
IMMttTior  to  th«*  ii»riiir1i»**.  tluTi*  an*  two  «tmks  IkhhN  of  ilark  i:ni»n :  «-«imlcl«« 
abort,  ban'ly  e\<-<Millm;  the  tarttl.  Hli>:htly  taiH>rin»;  t«»  tht'ir  apU^ea.  almost 
bla«*k  :  <>auda  slmrt.  i;ri'<*n.  pilos(\  Kl(»bular;  Ux^  yollnwish  }:ro<>n.  the  jotnts 
darker,  tho  tiirxi  }:rt*4*n :  v«*im«  aii<l  stii;iiia  brownish  icrry ;  in.siTtiona  pale; 
voliifl  thill.  th('  diHtftldalH  obaolHt*  at  th«Mr  liaKf*H :  iM'ak  |>al«*.  reai-hing  the  ab> 

dOtUMl. 


August, '09]  JOURNAL    OF    ECONOMIC    ENTOMOLOGY  iQf 

The  Apterous  female  is  paler,  with  the  thorax  and  head  yellowish-green. 
The  cornicles  are  short  and  pale ;  legs  pale  yellow,  tarsi  dusky ;  abdomen  pale 
green;  antennae  green,  one  third  as  long  as  the  body.  There  is  also  a  rufus 
form  of  the  apterous  viviparous  female.  Found  during  the  year  on  Seneoio 
mikanioides.    It  infests  the  younger  shoots  and  leaves. 

Aphis  sp. ; 

A  small  doubtful  species  found  on  both  Groundsel  (Senedo)  and 
Arnsinckia.  The  apterous  females  are  green  throughout.  The 
alate  form  has  short  black  cornicles,  black  bars  and  spots  on  the 
dorsum  of  the  abdomen  and  the  head  and  thorax  black. 

Rhopdlosiphum  diunthi  Schrank;  Sonchtts. 

Taken  in  the  fall  on  Sonchus  oleracea,  also  on  the  celestial  pepper 
in  a  greenhouse.  I  bred  from  this  insect  a  very  minute  wingless 
dipterous  parasite. 

R,  violw  Pergande;  Viola, 

Pound  on  the  cultivated  blue  violet  in  May.  This  form  seemed  to 
serve  as  a  link  between  Pei^ande^s  species  and  that  of  Essig 
(Pomona  Journal  of  Entomology  No.  1),  having  the  characteris- 
tics of  both,  which  appear  to  me  like  identical  species,  despite 
slight  differences  in  descriptions. 

Rhopalosiphum  sp. ;  Almond. 

On  the  stems  of  a  young  almond  in  May  I  found  an  aphid  (ap- 
parently a  Rhapolosiphum) .     This  is  a  large  red  species. 

Hyalopterus  arundinis  Paber;  Plum. 

In  large  quantities  on  the  plum  in  May. 

^  Myzus  achyrantes  Monell ;  Malva  parviflora. 

Found  commonly  on  mallow  (If.  parviflora).  I  bred  a  small 
Aphidius  from  this  species. 

M,  persicce  Sulz. ;  Peach. 

On  the  peach  and  plum  trees  in  May. 

.Drepano^iphum  accrifolii  Thos. ;  Acer  saccharinum. 

This  beautiful  species  inhabits  the  leaves  of  the  soft  maple  (-4. 
saccharinum).  The  winged  forms  are  very  active  and  possess 
considerable  jumping  powers. 

Siphoconjnc  salicis  Monell;  ScUix, 

Found  in  both  the  apterous  and  alate  forms  under  the  leaves  of 
willow  in  April. 

S.  xylostci  Schrank;  Lonicera, 

This  European  species  infests  the  tips  of  branches  of  the  honey- 
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suckle  (Lonicera)  and  crowds  the  leaves  in  very  great  numbers, 
causing  them  to  assume  a  very  unsightly  appearance. 

Siphocoryne  conii  sp.  nov. ;  Conium  maculatum. 

On  the  flower-stalks  and  leaves  of  the  hemlock. 

Alate  Female 

Head,  thorax,  cornicles,  cauda,  tarsi  aud  aiiieett  of  the  tibie  black ;  antemue 
yellowish-green,  a  little  over  half  the  length  of  the  body;  joints  3-6  with 
■ensoria;  legs  yellow;  abdomen  bright  gre<>u;  wingn  (lenciled  over  with  dots; 
■tlgma  and  veins  pale  brown ;  cornicles  black,  not  very  IncrasMte,  slightly  ex- 
ceeding the  tarsi  in  length;  cauda  black,  (lilose.  three  fourths  the  length  of 
the  cornicles. 

Apterous  Viviparous  Female 

Green;  Ixxly  oval.  brnaiU^st  JuHt  behind  the  iiiiddif*:  aiitennie  yellow,  one 
third  the  length  of  body;  Joint  3  o<iuals  the  three  following  Joints  in  length; 
eyes  very  dark  red  and  small;  legs  yell(»w;  feiimra  and  apices  of  tibiip  black; 
tarsi  yellow;  cornicles  black,  considerably  more  incrapsate  than  in  the 
wingcil  form,  reaching  to  tip  of  al>domen ;  caufla  paler,  four  fifths  the 
cornicles;  l»eak  nhort,  not  reaching  se^-ond  cox:c. 

Length  of  Ixnly  (alate)  1,2  mm.;  (apterous)  2.7.'>  mm.  I>>ngth  of  cornicles 
(alate)  .12  mm.;  (apterouH)  .2  mm.  lAMigth  of  <-au<la  (alate)  .09  mm.;  ap- 
terous) .16  mm.  lircadth  of  Ixnly  (aptentusi  l.ir>  mm.:  wing  expanse  4.6 
mm.;  antcnnal  JointM  (nlate>  III  .2  mm..  IV  .12  iiini..  V  .12  mm..  VI  .20  niin.« 
VII  .19  mm. 

rara8itl7.4il  by  an  Aphidiut*, 

^  Macrosiphnm  sonchcUa  Monell ;  Sonchus  olcracea, 

M.  rasa  Linn. ;  Rase, 

M,  pisi  Kaltcnl)ach;  Urtira  holosnim  and  Lathtfrus, 

M,  talifornira  Clarke;  Salix. 

Abundiint  <»n  tips  of  willows  in  April. 

If.  K|). ;  Lupinus  sp. 

M.  (frthorarpus  s|».  nov.;  Orthmarpus  (owl  clover). 

Alate  Female 

IV:i  i:nM*n:  cyi*H  pink:  Jt»int»*  3  7  of  jiiit«'iiii:i\  tip  «if  iK»ak.  distal  two  thinls 
of  MiniU'lfH,  tarsi.  apit-i'S  nf  fiMiMra  mid  tibiii*  l)la<'k :  ttioracif  IoImm  ormnipe 
brouii:  ItiwtT  HnU*  of  tiii»rax  i»n»wn  :  aiiti'im.i'  s|:;:litly  Imh^mt  than  the  lnNly ; 
Joint  I  is  gray,  thni*  tiiiu*^  an  lari:«*  as  II.  \\hi«'li  is  paliT:  ji>iiit  III  is  longest; 
femora  very  pair  icxfrpt  tin*  aiH>x  i  :  titiiu'  Itritwn  :  alMlnincii.  Ii«'ad.  pn»thornx, 
l>iiH«*  (»f  iftrnirji's.  .iiui  iMiifla  hn;;ht  pt*a  (;rttn  :  n.rnii-h'N  imt  ipilti'  ri*ao*iing 
tip  ('f  i-aiiiia.  rvlii)<lri«  ;il.  .7  iiiin.  in  li'n;:1ti  :  •  :nhl;i.  (•••<ntf<|.  |>t|iiS4*.  .^t'l  mm.  In 
lengtli:  utiu'**  h'UH  and  narp»w  ;  »•!  ;!ina  p.iN'  lir-iwii;  iiis«>rtions  and  suU>Mita 
grttii ;  \»':n«i  iliM'p  tiFoun:  ImmIx  n^t  «initi'  r«M«  Innir  •'•••mimI  ihxip;  li*ngth  of 
b«Mly  3  mm  :  i-xpanM*  »if  wm^:**  s  .'.  mm  :  I'nadili  *»f  \>  A\  !«r»  nnii.;  antenna! 
Joints.  Ill  .s.'i  mm..  IV  .C  mm.,  V  ..*>  nim..  VI  .12  mm..  VII  .s  mm. 
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Apterous  Viviparous  Female 

Bright  pea  green,  larger  than  the  alate  form ;  antennae  and  distal  two  thirds 
of  cornicles  black;  body  more  than  half  as  broad  as  long  (excluding  cauda) ; 
eyes  red;  antennie  reaching  just  beyond  tip  of  cauda,  black,  except  joints  I, 
II  and  base  of  III  very  similar  to  that  of  the  winged  female;  legs  pale  green; 
apices  of  tibiffi  and  tarsi  dark  brown;  cornicles  not  quite  reaching  tip  of 
Cauda;  cnuda  green,  tapering,  about  one  half  the  length  of  cornicles;  beak 
short,  barely  reaching  second  coxie,  the  tip  black. 

The  young  are  very  pale,  with  large  red  eyes  and  the  distal  antennal  Joint 
dusky.  Found  sparingly  among  the  flower  spikes  of  Orthocarpus  purpura- 
Bcens  in  April. 


Scientific  Notes 

stable  Fly.  In  the  Bulletin  de  lu  Soci6t6  Nationale  d'AccIimatation  de 
France,  March,  1909,  Lucien  Iches  has  published  a  very  interesting  article  on 
Btomoxys  calcitrans  and  Argentine  cattle,  giving  the  results  of  a  brief  In- 
vestigation made  by  him  last  year  in  the  province  of  Santa  F6,  Argentina. 
Stomoxys  calcitrant  swarmed  on  a  large  estate  in  almost  incredible  numbers. 
The  cattle  wore  nearly  driven  crazy  by  them.  Certain  valuable  Durham  bulls 
which  were  observed  were  covered  with  flies,  had  lost  their  hair  in  large  spots, 
and  the  skin  was  cracking.  Monsieur  Iches  naturally  sought  at  once  for  the 
principal  breeding  places  of  the  flies,  and  found  them  to  be  in  the  stacks  of 
debris  from  the  threshing  of  wheat  and  flax.  I^arvae  and  puparia  were  found 
by  the  millions  in  the  lower  portions  of  these  piles  of  straw,  where  some 
fermentation  had  already  begun.  The  sensible  measure  which  he  recom- 
monde<l  was  to  have  this  debris  burned  within  fortj'-eight  hours  after  the 
completion  of  the  threshing,  the  ashes  being  used  for  fertilizing  purposes.  It 
seems  that  there  exists  in  the  province  of  Santa  F6  an  old  provincial  law  or- 
dering the  burning  of  the  debris  after  threshing,  but  that  it  has  not  been  en- 
forc^ed  of  late  years.  L.  O.  H. 

Insects  on  Imported  Nursery  Stock.  The  discovery  of  the  nests  of  the 
brown-tail  moth  on  foreign  lni|K)rtatlons  of  seedlings  into  the  State  of  New 
York  has  prompted  a  very  close  inspection  of  nursery  plantations  this 
summer  for  caterpillars  of  this  species,  which  might  possibly  have  escaped 
treatment  at  the  time  of  the  planting  of  the  stock  in  the  nurseries.  With 
this  close  supervislcm  of  nursorU^s.  there  have  been  found  on  foreign  seed- 
llnjrs  epgs  of  the  Rusty  Tussock  Moth  (Notolophus  antiqua  Llun.)  and  sev- 
eral colonics  of  the  larvje  of  the  Little  Ermine  Moth  {Hyponomvula  jmdella 
Linn.)  which  were  feeding  on  cherries.  These  were  collected  and  brought 
into  our  laboratory  for  identification  by  Messrs.  Fred  Wiley  and  John  Maney 
respectively,  who  are  official  nursery  inspectors. 

AtM-onllnj;  to  .Tudeieh  ami  Nltsche,  //.  padcUa  thrives  on  the  service  tree, 
wild  plum,  hawthorn,  medlar  and  on  various  species  of  Pyrus.  Theobald 
says  that  in  England  this  species  feeds  normally  on  hawthorn,  often  quite 
defoliating  hedgerows,  and  also  attacks  cherry  and  plum.  In  France  it  is 
said  to  subsist  on  cherry  and  plum  and  in  Italy  on  plum. 

P.  J.  Parbott. 
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8now-white  Linden  Moth.  (Enmjmos  suhnignariHS  Ilubn.)  The  eerions 
injuries  to  beech  and  other  forest  trees  of  last  year  were  continued  this 
season  in  New  York  State  by  extensive  depredations  in  the  vicinity  of  Cooks 
Falls*  Delaware  county,  in  the  town  of  Denning,  Ulster  county,  and  about 
Dahlia,  Sullivan  county.  The  remarkable  urban  flights  of  this  species 
recorded  last  year  in  widely  separated  Hudson  river  and  Mohawk  valley 
localities  were  relocated  in  New  York  City  and  some  other  Hudson  valley  lo- 
calities, at  least.  E.  P.  Fei.t. 

Aphldidae  or  plantllce.  The  early  part  of  1909  hnH  been  noteworthy  because 
of  the  reinarknhlc  abundance  of  thexe  hiKe<*tM  In  Now  York  state  upon  various 
trees  and  shrubs  In  particular.  The  outbreak  of  this  season  is  comparable 
only  with  that  of  1897  and  1903,  y^nm  dIstingulKhed  by  the  8ui>crabundance 
of  plantllce  In  New  York  stiite.  Observation  and  weather  ret-ords  show  a 
correlation  lietwe<*n  an  unusually  low  temperature  and  the  multiplication  of 
aphlds.  The  present  st^ason  was  remarkably  (X>ol  and  backward,  a  marked 
change  for  the  better  occurring  June  21,  accompanied  by  the  rapid  develop- 
ment of  natural  enemies,  such  an  lady  l>eetles  and  Syri»hi<lii»  or  flower  flies 
in  particular.  Thene  latter  Uvame  ko  numerous  as  to  practically  wii)e  out 
the  hordes  of  (ilantlic^  by  the  end  of  the  flrst  week  In  July.  Climatic  (-ondi- 
tions  similar  to  those  dcs<Tlbed  above  prevailed  In  New  York  st^ite  during  the 
outbreakH  of  six  ami  twelve  years  ago.  It  is  Interesting,  In  thin  connection, 
to  note  that  re<'ent  observations  on  the  spring  grain  aphis  in  the  scmthem  and 
middle  states  by  agents  of  the  Bureau  of  F^ntomology  have  Hhown  a  correlation 
betwHH'n  tctiiiKTaturc  ami  the  dcvolopmcnt  of  plantli<'e  and  their  emmiiea. 
Experiments  with  this  Hi»e<*ies  demonstrate<l  the  futility  of  large  lm|M)rta- 
tions  of  pHraMit<*M  In  the  cx|»ectation  of  hastening  its  <nmtn)l.  The  writer 
should  not  t»e  uiiderMtotMl  as  taking  the  iM>sition  that  unscaMmably  low  tem- 
|)eratur<»s  are  invarlalily  acxfmipanied  by  plantli(*e  outbnniks,  though  there  is 
no  dtmbt  but  that  such  conditi<»us  have  an  imiK>rtant  influem*e  uixm  the  de- 
velopment of  these  iH»»tH. 

The  following  Mi)e<'leH  were  unusually  abundant  or  destructive.  The  green 
apple  aphis.  Aphis  pomi  DcG..  and  pmlmbly  its  aHS4K>iate<l  h|mh'Ii*s.  was  exces- 
sively abundant  and  iiiJuriouM  in  the  imitortant  fnilt  sivtions  of  the  state. 
A  i»lum  a|>hid  rcfcrrwl  by  Mr.  Pergande  to  th<»  gcntis  SiphiM-oryne  was  very 
numerous.  The  tximmon  cherry  aphis.  MyzuM  rvruMi  Linn..  destroye<l  nuwt  of 
the  tentler  leavt^.  on  ytmng  trees  in  particular.  Ilanl  niapl<*s.  (*s(>e(*ially  the 
Norway  maple,  in  wl<lely  separate<l  parts  of  ttic  stato,  wore  vt*ry  badly  in- 
fested by  rhtiit'tphorus  atirtH  Linn.  .\  very  large  amount  of  honeydew  was 
pnHluc-e«l.  and  in  not  a  few  in^^tances  ten  to  twenty-flve  jkt  rent.  t»f  the  leaves 
dropiKHl.  tile  l:itt«T  due  in  large  measure  to  plantlice  inf(*station.  The  in<<on- 
spiruoiis  raliiptnuM  ulmifitlii  Mtm.  was  unusually  abundant  on  elms  at  Dun- 
kirk and  Fulton.  N.  Y.,  ^-onsideralde  annoyan«*e  U»ing  <M'«-aslon««*l  by  the  large 
amounts  of  honeydew.  not  to  mention  the  Injury  to  tiie  tree**.  Ttie  wtMdly 
elm  leaf  npliid.  Srhizntirum  umniiiina  Ulley.  \\;is  jiis«»  exi-essiveiy  nnnienms 
In  sti\u*'  I«N-;iIiii«*s.  Tlie  <iMkM-onih  elm  giili.  Colniiha  ulmirola  Fit«'h.  was  un- 
UHiiniiy  ainind.'int.  «M'«-ii«»it»nai  tnH»s  liaving  most  of  the  fitiia^re  M>riotisly  de- 
foriiitii.  I  lii'  lH»:intiful  Itn imnoMiphum  artrifnlH  Tlins.  was  vitv  abundant 
ami  nitliiT  injurious  t<»  soft  mapi«*s  in  particuiar.  \V«*epini:  Imh  li  at  .Vllmny 
and  Hudson.  N.  Y..  was  very  liadly  infeste<l  by  Hiimam*'liMits  a/»i»o«ma  Si^hlm., 
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a  species  with  a  remarkable  life  cycle  and  better  known  on  account  of  the 
peculiar  spiny  bud  gall  it  produces  on  witch-hazel.  CaUipterus  hetulaecolens 
Mon.  was  abundant  on  certain  birches.  Ornamental,  particularly  purple 
beeches,  were  badly  affected  by  the  woolly  beech  leaf  aphid,  Phyllaphis  fagi 
Linn.  One  small  tree  noted  had  its  foliage  nearly  destroyed  by  this  species. 
The  pine  bark  aphid,  Chermes  pinicorticis  Fitch  continues  abundant  in  the 
vicinity  of  Albany,  and  is  probably  responsible  in  large  measure  for  the  grad- 
ual destruction  of  two  groups  of  young  pines  in  Washington  Park,  Albany, 
N.  Y.  The  woolly  larch  aphis,  Chermes  strobilobius  Kalt,  was  numerous, 
though  not  excessively  abundant  The  work  of  the  spruce  gall  louse,  Chermes 
abietis  Linn.,  is  very  evident  in  some  localities,  and  in  Washington  Park  the 
peculiar  destruction  of  the  buds  without  the  production  of  the  characteristic 
galls  continues  and  appears  to  finally  result  in  the  death  of  branches,  or  even 
the  entire  top  of  a  tree.  E.  P.  Felt. 

Brown-Tail  Moth  (Euproctis  chrysorrhcea  Linn.).  A  small  infestation  was 
discovered  late  in  June  in  the  town  of  Rye,  near  the  village  of  Port 
Chester,  and  only  about  a  thousand  feet  or  so  from  the  CJonnecticut  state 
line.  Only  sixteen  caterpillars  or  thereabouts  were  discovered  after  repeated 
inspections.  The  infested  area  and  its  vicinity  has  been  thoroughly  burned 
over  several  times  with  a  cyclone  burner  and,  in  addition,  the  few  trees  and 
shrubs  in  the  vicinity  have  been  repeatedly  sprayed  with  a  contact  insecticide. 
Trap  lanterns  have  also  been  operated  and  a  close  watch  is  being  kept  for  the 
appearance  of  moths.  No  expense  is  being  spared  In  an  attempt  to  exterminate 
this  infestation.  E.  P.  Felt. 


JOURNAL    OF   ECONOMIC    ENTOMOLOGY 

OFFICIAL  ORGAN  AMERICAN  ASSOCIATION  OF  ECONOMIC  ENTOMOLOOIST8 


AUGUST,  1909 


The  editors  will  thmnkfallj  reoelve  newt  Item*  mud  other  mmtter  Ukelj  to  be  of  Ib- 
lerest  to  tobaorlbers.  Papers  will  be  published,  so  far  as  posulble,  In  the  order  of  r** 
peptloD.  All  extended  oontrlbotlons,  at  least,  should  be  In  the  hands  of  the  editor  xhm 
first  of  the  month  preoedlnir  publication.  Reprints  of  contributions  may  be  obtained 
at  cost.  Minor  line  fliroreo  will  be  reproduced  without  char^,  but  the  en^raTlnir  of  larger 
lllostratlons  must  be  borne  by  oontrlbators  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Bds. 

The  peculiar  meteorological  and  entomological  conditions  obtain- 
ing in  New  York  State  the  present  season  indicate  the  desirability  of 
more  exact  and  generally  applicable  information  respecting  the  in- 
fluence of  climate  upon  the  development  and  abundance  of  various 
insects.  It  is  well  known  that  variations  in  temperature  and  mois- 
ture have  a  profound  influence  upon  the  development  of  certain  spe- 
cies, and  it  is  more  than  probable  that  the  relative  intensity  of  light 
influenced  by  the  presence  or  absence  of  clouds  is  also  an  important 
factor.  The  early  part  of  the  season  of  1909  was  remarkable  for  its 
coolness,  accompanied  by  a  retardation  in  th(»  development  of  vege- 
tation. The  same  was  true  in  1903  and  in  1897 — all  years  accompa- 
nied by  a  superabundance  of  plantlice.  Is  there  a  correlation  be- 
tween the  two  phenomena?  Entomologists  in  other  parts  of  the 
country  must  have  witnessed  similar  conditions,  most  of  which,  we 
fear,  are  allowed  to  go  unri»corded.  Knowledge  c»f  this  kind,  if  gen- 
erally applicable,  would  be  invaluable  to  the  economic  entomologist, 
and  we  would  suggest  that  data  alon^^  thcKe  lines  is  at  least  worthy 
of  record  and  might,  under  certain  eduditions.  be  te.st<'<l  experimen- 
tally. There  is  certainly  an  inviting  Held  for  any  one  willing  to 
study  carefully  the  connection  existing  between  el i mate  and  the 
development  of  insects.  There  are  already  a  number  of  records 
showiiiL'  a  iiMwt  intimate  rt»lation  between  meten»loi:ieal  conditions 
and  the  ^jrowth  and  multiplication  of  eertain  injurinus  species,  while 
the  iiiflueiiee  of  iiiiniiiium  teniperatun»s  hns  \wri\  tin*  subjeet  of  care- 
ful stiKJies  by  several  oliservers. 

Then*  is  another  ^'♦•ne^al  subjwt  descrvriiL'  attention  at  th<»  present 
tiiiH-  I^•^•«•IIt  \rars  have  witnesvi-d  im!?H'r«»us  nntlnfaks  by  leaf 
feediii^r  rat«Tpillars.  partieiilarly  in  t'<u*ests.  New  York  State,  for 
exaniplr.  .sufT»T«d  L'reatly  about  T.^'ti  from  exteiisiv.-  d»|>re<lation8  by 
the  forrst  t«*nt  eater|>illar.  F«»rists  were  sevfniy  injured  in  1906 
and  1907  by  the  green  striped  maple  worm  and  the  snow-white  linden 
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moth,  the  latter  continuing  its  devastations  the  present  season.  It 
is  believed  that  these  outbreaks  are  due  in  large  measure  to  the 
scarcity  of  native  insectivorous  birds.  Can  this  be  substantiated  by 
observations  in  other  parts  of  the  country  or  proved  by  experimental 
data?  Are  birds  more  efficient  natural  checks  upon  our  forest 
fauna  than  insect  parasites  and  fungous  diseases?  Various  ento- 
mologists must  possess  unpublished  data  of  much  value  along  these 
lines  and  we  would  like  to  seq  it  collaborated  in  order  that  the  evi- 
dence may  be  carefully  weighed  and  we  be  in  a  better  position  to 
judge  as  to  the  relative  efficiency  of  the  various  factors  maintaining 
a  balance  between  insect  and  vegetable  life. 


Reviews 

Codling  Moth  Investigations,  by  E.  D.  Sanderson.  19th  and  20th 
Reports  of  the  New  Hampshire  College  of  Agriculture  and  Mechanic 
Arts,  p.  396-498,  1908. 

During  the  past  few  years  the  codling  moth  has  received  attention  at  the 
hands  of  numerous  investigators,  and  much  has  been  added  to  our  knowledge 
of  this  important  apple  pest.  A  recent  contribution  to  the  subject  is  that 
by  Professor  Sanderson,  comprising  somewhat  more  than  one  hundred 
pages,  with  numerous  half-tone  illustrations  which  add  materially  to  the 
clearness  of  the  text.  The  article  deals  primarily  with  the  codling  moth  in 
New  Hampshire  and  includes  results  of  observations  for  the  past  three 
years.  It  is  especially  timely,  since  heretofore  there  has  been  but  little 
exact  information  on  the  seasonal  history  of  the  insect  in  the  New  England 
States,  representing  temperature  conditions  different  from  those  preyailing 
in  other  fruit-growing  regions  where  the  species  has  been  carefully  studied. 
A  large  amount  of  data  is  presented  and  a  large  series  of  experiments  with 
remedies  are  reported  upon  in  detail. 

Under  the  remarks  on  hibernation  is  shown  the  distribution  of  codling 
moth  larvae  on  the  trees  during  the  hibernation  period,  and  also  the  winter 
mortality  of  larvae  under  natural  orchard  conditions — facts  not  previously 
determined.  An  examination  of  seven  apple  trees  in  May,  1907,  showed 
that  out  of  385  cocoons  found,  70  per  cent,  were  located  on  the  trunk,  and 
the  remainder  on  the  main  branches.  Of  the  Inrva*  on  the  trunks, 
97  were  within  one  foot  of  the  crotch;  112  within  one  foot  of  the 
ground;  and  60  were  between  on  the  middle  portion  of  the  trunk.  The 
mortality  records  of  larvae  on  the  seven  trees  show  that  5  per  cent,  only 
were  alive  at  the  time  of  examination;  87  per  cent,  had  been  killed  by  birds; 
4  per  cont  by  funpoua  disease;  and  3  per  cent,  by  cold. 

Data  is  presented  to  show  the  relation  of  temperature  to  the  pupal  stage, 
and  It  Is  calculated  that  for  spring  pupae  from  470  to  480  degrees  are  re- 
quired above  30  degrees  F.,  practically  a  thermal  constant.    It  is  apparent. 
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however,  that  these  conclusions  are  permissihle  only  in  a  very  hroad  wajr, 
and  it  must  he  admitted  that  in  the  case  of  this  and  other  insects  thermal 
constants  have  not  heen  established  with  any  degree  of  deflniteness.  Tern- 
perature  studies  of  this  character,  however,  are  of  much  possible  practical 
importance,  but  Information  is  needed  on  other  influencing  factors. 

The  distribution  of  eggs  on  the  apple  trees  has  been  well  determined, 
involving  an  immense  amount  of  work.  In  general.  It  appears  that  eggs  are 
deposited  promiscuously  over  the  foliage,  twigs,  and  fruit,  much  the  majority 
of  the  eggs  being  placed  on  the  leaves  and  without  any  reference  to  the  near- 
ness of  the  fruit. 

A  distinct  advance  is  made  in  our  knowledge  of  the  feeding  habits  of  the 
newly  hatched  larvae,  as  it  is  shown  by  repeated  observations  that  these 
feed  freely  upon  the  foliage,  mining  into  the  leaves  and  boring  into  the 
tender  shoots.  Larvae  in  breeding  cages  were  reared  to  maturity  on  foliage 
alone,  and  the  author  considers  that  such  feeding  probably  occurs  In 
'orchards.  This  bears  directly  upon  the  question  of  the  value  of  spraying 
the  trees  at  a  time  when  the  larvae  are  hatching  in  maximum  numbers,  as 
three  or  four  weeks  after  the  petals  fall;  and  also  upon  the  possibility  of 
extermination  of  the  insect  during  off  crop  years  and  in  the  case  of  total 
failures  of  crop  in  restricted  orchard  regions,  as  has  been  recently  admitted 
In  the  Southwest 

StntiHticM  are  prem^ntiHl  showing  the  places  of  entry  of  npph*s  by  lanrv. 
Records  from  nine  orchards  show  a  variation  of  from  39  to  77  per  cent,  of 
first-brood  larvae  entering  at  the  calyx  end  on  unsprayed  trees,  with  an 
avenif^e  of  65  i>er  cent.  Of  the  second  bnMMl  larvie.  from  22  to  29  per  cent, 
were  found  to  enter  the  fruit  at  the  calyx  end,  the  average  being  46  per  cent. 
This  is  lower  than  has  been  reported  by  other  workers,  as  by  Messrs.  Simp- 
son, Ball,  and  Pettit. 

The  proportion  of  flrst-brood  larvae  which  develop  to  pupae  and  moths. 
In  New  Hampshire,  is.  fortunately  for  the  apple  grower,  quite  small.  FYom 
the  observations  and  band  records  of  Professor  Sanderson,  it  is  shown  to 
be  not  more  than  3  per  cent.,  and  he  considers  that  it  may  not  be  more  than 
1  or  2  per  cent. 

It  is  to  be  regretted  that  a  summary  was  not  given  showing  the  length  of 
the  life  cycle  of  the  codling  moth,  as  based  on  the  average  figures  for  the 
respective  stages.  This  may  not  be  computed  from  lack  of  data  on  length 
of  pupal  stage  of  the  first  generation. 

lender  "Experiments  in  Spraying  for  the  Codling  Moth.*  a  large  amount 
of  detailed  data  is  given,  covering  the  work  in  several  orchards  during  the 
years  1906.  1907.  and  1908.  The  plan  of  work,  as  ontlln<Ml  on  page  416,  Is 
comprfhenHlvo.  and  it  would  have  been  an  advantage  had  the  results  been 
briefly  summarized  in  conformity  with  the  outline. 

A  Hchodule  of  applications  of  sprays,  as  based  on  the  work  reported* 
would  alHo  have  been  an  advantage,  and  would  doubtless  be  ap- 
pHcablp  to  th(*  New  Kngland  stateg  as  a  whole.  ProfeHHor  Sanderson  well 
points  out  the  desirability  in  spraying  for  the  codling  moth  of  having  plats 
of  sufllcient  size  and  of  using  a  sufllcient  number  of  trees  to  avoid  possible 
coiiiplii.'itioii  from  (iverflow  of  niotliH  from  one  plat  to  nnother.  and  of 
securing  counts  from  a  sufllcient  number  of  trees  to  eliminate  as  much  aa 
possible  the  individual  variations  in  the  percentage  of  worminess.    In  the 
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method  of  recording  and  tabulating  results,  a  somewhat  complicated  though 
accurate  plan  is  adopted  (p.  441). 

An  attempt  to  separate  the  effect  of  poisoning  the  calyx  cavity  only,  by 
the  use  of  an  atomizer,  and  of  spraying  foliage  only  (the  fruit  being  covered 
by  paper  .bags)  did  not  furnish  very  definite  results,  attributed  by  Professor 
Sanderson  to  the  fact  that  in  sprajring  with  the  atomizer  for  the  calyx 
cavity  only,  the  exterior  of  the  fruits  also  are  poisoned  to  a  greater  or  less 
extent. 

In  the  comparison  of  "Drenching  vs.  Mist  Sprays,"  it  can  hardly  be 
claimed.  In  the  writer's  opinion,  that  the  conditions  for  drenching  work,  as 
recommended  by  western  entomologists,  have  been  entirely  met.  Thus,  the 
pressure  (a  most  important  factor  in  the  work)  in  1907  and  in  one  orchard 
in  1908  was  only  from  80  to  100  pounds;  and  in  1908  from  110  to  120  pounds— 
in  both  cases  considerably  below  the  pressure  specified  for  effective  work. 
The  author  concludes:  "It  Is  entirely  evident  from  the  large  amount  of  data 
from  these  five  plats  that  the  drenching  spray  has  no  particular  advantage 
over  the  mist  spray,  except  as  it  may  deposit  more  material  on  the  foliage 
and  apple."  The  reason  is  held  to  be  found  in  the  condition  of  the  calyx. 
In  the  West,  as  shown  by  the  figures  of  Doctor  Ball,  the  calyx  cavity  is  still 
open  two  weeks  after  blossoming  and  by  which  time  the  stamen  bars  have 
shriveled.  This  condition  for  the  East,  in  the  case  of  the  Baldwin  apple, 
was  found  not  to  obtain,  as  the  calyx  lobes  are  closed  in  about  one  week  or 
at  the  most  ten  days  after  blooming,  while  the  stamen  bars  at  this  time 
are  still  turgid,  preventing  the  enforcement  of  the  spray  into  the  inner 
calyx  cup. 

The  report  is  a  most  creditable  one  and  shows  an  enormous  amount  of 
detailed  work  on  the  part  of  Professor  Sanderson  and  his  assistant,  Mr. 
Wilson,  and  his  former  assistant,  Mr.  T.  J.  Headlee,  constituting  a  very 
valuable  addition  to  our  literature  on  this  subject. 

A.    L.    QUAIXTANCE. 

Fighting  the  Insect  Pests  and  Diseases  of  Orchard,  Field  and 
Garden  Crops,  by  H.  L.  Price.  Va.  Agric.  Exp't  Sta.  Cir.  7,  p. 
1-112,  1909. 

This  new  departure  comprises  a  concise  though  comprehensive  illustrated 
discussion  of  the  principal  insect  pests  and  fungous  diseases  affecting  field  and 
garden  crops. 

The  Report  of  the  Entomblogist,  by  C.  W.  Howard.  Transvaal 
Dep^t  of  Agric.  Rep^     1907-1908,  p.  164^209,  1909. 

This  report  gives  a  detailed  account  of  the  locust  work  and  incidentally 
offers  a  striking  illustration  of  the  diffleultles  under  which  such  oi>erntion8 
may  be  conducted  at  times.  The  occasional  necessity  of  drawing  water  for 
spraying  purposes  some  twenty  miles  would  appear  like  a  severe  hardship 
to  American  horticulturists.  The  extent  of  the  locust  work  conducted  by  the 
Transvaal  is  illustrated  by  the  expenditure  of  some  $30,000  against  the 
brown  locusts.  The  value  of  this  discussion  Is  greatly  incroast^  by  a  series 
of  maps  showing  the  infested  areas.  A  number  of  the  more  injurious  insect 
pests   are  noticed   briefly.    There   is   an  extended   account,  accompanied  by 
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valuable  experimental  data,  on  methods  of  protecting  wood  from  the  ravaget 
of  white  ants.  The  author's  experiments  indicate  that  solutions  containing 
arsenic  and  also  many  of  those  composed  in  part  of  tar,  creosote  and  carbolic 
add  compounds  are  excellent  preventives  against  these  pests. 


Current  Notes 

Conducted  by  the  AMOciatc  Editor 

Professor  C.  F.  Adams  has  been  promoted  to  Dean  of  the  College  of  Agri- 
culture and  Director  of  the  Agricultural  Experiment  Station  in  the  Uni- 
versity of  Arkansas.  He  will  also  continue  In  the  Chair  of  Entomology  in 
the  University. 

Mr.  Paul  Hayhurst  has  been  appointed  Assistant  E^ntomologist  in  the 
above  institution. 

The  following  appointments  have  been  made  in  the  Bureau  of  Entomology, 
United  States  Department  of  Agriculture,  since  May  1 : 

Citrus  Fruit  investigations,  Mr.  J.  F.  Zlmmer. 

Deciduous  Fruit  Investigations,  W.  Postlff,  C.  W.  Hooker,  E.  J.  Hoddy, 
E.  W.  Scott,  J.  R.  Horton. 

Forest  Insect  Investigations,  Josef  Brunner,  T.  E.  Snyder. 

Southern  Field  Crop  Insect  Investigations.  T.  C.  Barber,  W.  H.  Hoffman, 
Jr.,  T.  E.  Holioway,  F.  L.  Eillott,  W.  V.  King,  O.  M.  Lander,  V.  L  Safro, 
Qeorge  A.  Runner. 

Truck  Crop  and  Stored  Product  Insect  Investigations,  Thomas  H.  Jones. 

Gypsy  Moth  Investigations.  C.  W.  Collins,  W.  R.  Thompson. 

Prof.  Glen  \V.  Herrick,  Entomologist  to  the  Texas  Agricultural  Experiment 
Station,  has  been  appointed  Professor  of  Entomology  at  Cornell  University, 
vice   Prof.    M.    V.    Sllngerland,   doceascd. 

We  regret  to  announce  the  recent  death  of  M.  Vallory-Mayet  at  Montpelier, 
France.  He  was  an  enthusiastic  entomologist  and  owned  a  large  and  very 
valuable  collection. 

Mr.  E.  J.  Krauss  has  resigned  as  assistant  In  the  Hureau  of  Entomology 
and  has  acceptiMl  the  position  of  Assistant  Entomologist  at  the  University 
of  Washington,  Pullman,  Washington. 

Dr.  C.  Gordon  Hewitt,  lecturer  In  economic  zodlog>'  in  the  University  of 
Manchester,  Manchester,  England,  has  been  appointed  Entomologist  of  the 
Dominion  of  Canada,  vice  Dr.  James  Fletcher,  di*ceaRed. 

Dr.  H.  D.  Ward  has  resigned  as  Dean  of  the  College  of  Medicine  and 
Department  of  Zoology  at  the  University  of  Nebraska  to  become  Dean  of  the 
Department  of  Zoology  at  the   University  of  Illinois. 

The  gypsy  moth  law  In  Massachusetts  was  amend(>d  at  the  recent  session 
of  the  L<'gislature  and  the  work  on  the  gypsy  and  brown-tail  moths  was 
pliU'Cfl  In  vhADZi*  of  the  State  Forwter.  Pnif.  F.  W.  Uiiiip.  Mr.  L.  II.  Worthley. 
who  was  assistant  superintendent  under  the  old  law.  has  been  appointed 
Assistant  Forester  In  charge  of  Moth  Work. 

Dr.  ().  .\.  JMhannsen.  Instructor  in  Civil  Engineering  at  rnrii4»ll  rnlversitj, 
has  b4*<*n  appointed  Entomologist  at  the  Maine  Agriculttiral  Experiment 
Station. 

Mailed  August  16,  190U. 
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RELATION  OF  INSECTS  TO  HUMAN  WELFARE^ 
By  H.  A.  GossARD 

Long  ages  before  the  earliest  mammal  appeared  on  earth  multitud- 
inous individuals  representing  diversified  types  of  insect  life  had 
found  congenial  homes  in  prairie,  forest  and  desert,  if  such  terms  may 
be  correctly  applied  to  landscapes  differing  in  most  respects  from  any 
which  have  ever  been  seen  or  named  by  human  kind.  Above  the  earth, 
on  its  surface,  in  its  caves,  and  on  and  in  its  waters  these  creatures 
fed  and  multiplied  as  now.  Well  back  towards  the  morning  twi- 
light of  geological  history,  in  the  Silurian  age,  and  in  greater  num- 
bers in  the  Devonian,  when  the  fishes  represented  the  culminating 
point  reached  by  the  animal  kingrdom  and  a  true  forest  vegetation  for 
the  first  time  clothed  the  youthful  world,  the  types  represented  by 


*The  following  paper  was  (•ouu)iled  by  the  writer  for  the  information  of  the 
Century  Club,  a  small  association  of  literary,  scientific  and  professional  men 
of  Wooster,  O.  The  only  merit,  if  any,  to  which  the  paper  <*au  lay  claim  Is 
tbat  of  an  example  of  popular  writing  that  helr)s  to  mold  a  friendly  sentiment 
among  Intelligent  and  intluential  men.  and  eventually  brings  enlarged  resources 
tor  work  and  investigation  to  the  economic  entomologist.  A  careful  scrutiny 
of  the  comi)osition  will  disclose  among  tiie  authorities  and  papers  which  have 
been  drawn  uiwrn  the  following  in  partirular.  from  which,  in  some  cases,  quo- 
tations have  been  made  witli  but  little  or  no  cliange  from  tlie  original  text: 

Second  Rei>ort  Unite<l  Stales  Kntomologiral  Coininission  on  the  R(M-ky  M(mn- 
tain  Locust. 

Review,  in  Science,  by  I)o<tor  Howard  of  the  History  of  Economic  Ento- 
mology for  Fifty  Years. 

The  Gypsy  Motli.  l)y  E.  H.  Forhusli. 

The  Brown-Tail  Motii.  Fcrnai<l  and  Kirkianil. 

Flies  and  Ti<ks  as  Agents  in  nistribiition  of  Disease,  by  F.  V.  Theobald. 

The  EJconomic  Status  of  Inst^'ts  as  a  Class,  by  Dr.  L.  O.  Howard. 
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the  cockroach  and  the  mayfly  heralded  the  oncoming  myriads  of  their 
congeners  which  yet  endure  and  probably  will  t'ndure  as  long  as  the 
world  sustains  life.  One  of  our  entomologists  in  forecasting  the  like- 
lihood of  the  long  survival  of  the  insect  class  breaks  forth  in  the  fol- 
lowing poetic  langin^ge:  **When*the  moon  shall  have  faded  from  the 
sky  and  the  sun  shall  shine  at  noonday  a  dull  cherr>'  red.  and  the 
seas  shall  be  frozen  over  and  the  ice-cap  shall  have  crept  downward 
to  the  equator  from  either  pole,  and  no  keel  shall  cut  the  waters,  nor 
wheels  turn  in  mills,  when  all  citit^s  shall  have  lon^  liccn  dead  and 
crumbled  into  dust,  and  all  life  shall  l>e  on  the  very  last  verge  of 
extinction  on  this  glolH\  then,  on  a  bit  of  lichen,  growing  on  the  bald 
rocks  beside  the  eternal  snows  of  Panama,  shall  l)e  seated  a  tiny  in- 
sect, pnH»ning  its  antennte  in  the  glow  of  the  wornout  sun,  repriHiont- 
ing  the  sole  survival  of  animal  life  on  this,  oiir  earth, — a  melancholy 
•bug."'' 

The  long  period  through  which  the  Class  InsH*ta  has  existeil  has 
cause<l  it  to  develop  an  almost  incredible  number  of  species.  w>me 
among  them  adapt (*d  to  ev«Ty  condition  of  elinuite  and  topography  on 
the  globe.  Kxeepting  the  mierosc*opic  forms  of  animals  and  plants, 
the  number  of  nil  other  8pe<*ies  of  living  things  add<Ki  together,  mam- 
mals, birds,  fishes,  reptih*s.  animals  of  what.s4K»ver  class,  trees  and 
plants  total  together  l)ut  a  small  fraction  of  the  number  of  s|HH*i«ni 
in  the  ins<»ct  world.  The  number  of  sptH*i<»s  is  varioiisly  estimatinl  at 
fnmi  2.500,000  to  10.(HM),(HX),  with  the  probabilities  favoring  the  lat- 
ter  figun*  as  the  more  nearly  correct.  Assuming  the  maximum  figure 
to  be  correi*t,  in  what  a  field  d<»es  the  entimiologist  find  himself! 
Supposi*  that  he  attempts  to  familiarize  himself  with  each  sjMH'ies  so 
that  he  will  recognize  it  the  next  time  he  set*^  it.  Since  his  task  is 
obvioiisly  great,  we  will  start  him  at  it  at  the  age  of  five  years  and 
allot  him  five  minut(*s  in  which  to  study  each  speeies,  giving  one  half 
of  the  time  to  a  male  spe(*imen  and  one  half  to  a  female.  Lt»st  he 
should  lM»e<mie  lazy,  we  will  provide  him  with  electric  lights  and  keep 
him  wt»rking  day  and  night,  and  l<*st  hv  should  beconn'  fat.  we  will 
forbid  him  to  eat  except  as  he  is  able  to  snatch  moutbfuls  from  the 
five-minute  intervals  during  which  he  is  expecte<l  to  fix  in  his  memor>- 
the  anatomiral  eharaeters.  mlor  patterns.  v\r.,  wbi<'h  clifTerentiatt* 
eaeh  speei(»s  fnmi  every  kindred  one.  W<»rking  in  this  manner  and 
at  this  rate,  the  niins  of  nearly  one  bun<lr<Ml  summers  will  have  fal- 
len on  his  nMif  before  th«»  last  repri'si'ntativ*'  of  tbt*  long  pnMM^xsion 
of  inserts  has  pasMil  before  him.  and  he  is  |N>rinitte(l  to  Htep  outside 
his  d<M>r  to  n*new  his  (*)nldh<Nid  and  brhtild  a   r«*al   livr  grasshop|H*r 

'l%\  J.  HoUantl.  eiiil  of  Moth  lUmik. 
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jump  or  a  gorgeously  winged  butterfly  dance  over  the  meadows.  And 
if  we  accept  the  smaller  estimate  as  correct,  we  have  only  to  reduce 
the  daily  working  hours  to  twelve,  and  allot  ten  minutes  instead  of  five 
for  the  study  of  each  species  to  obtain  precisely  the  same  result. 
And  yet  there  are  people  who  are  surprised  if  a  professional  ento- 
mologist fails  to  promptly  recognize  ever>'  specimen  submitted  to 
him  for  identification!  The  descriptions  of  about  300,000  insects 
have  been  written  and  published.  The  undescribed  forms  are,  many 
of  them,  small,  and  many  inhabit  but  partially  explored  regions  of 
the  earth,  such  as  the  tropics  of  South  America  and  Africa. 

Fortunate  it-  is  for  mankind  that  the  insect  world  is  a  house  divided 
against  itself,  otherwise  the  greenest  and  most  fertile  lands  in  the 
world  would  shortly  become  lifeless  deserts.  Except  for  the  check 
put  upon  insect  multiplication  through  warfare  within  the  insect 
household,  by  which  one  species  of  insect  destroys  its  relatives,  no 
informed  naturalist  would  expect  the  survival  of  the  human  race  for 
a  longer  period  than  five  or  six  years.  Not  only  would  man's  food 
supply  be  appropriated  by  his  insect  enemies,  but  it  would  be  impos- 
sible for  him  to  withstand  the  withering  march  of  malaria,  yellow 
fever,  typhoid,  bubonic  plague,  sleeping  sickness  and  other  maladies 
transmitted  through  insect  carriers,  that  would  consume  like  a  de- 
vouring fire  and  leave  in  their  track  a  desolation  compared  with 
which  the  plagues  of  Egypt  were  happy  visitations,  though  these 
were  in  part  insect  outbreaks.  The  fecundity  of  insects  is  amazing. 
Huxley  estimated  that  a  single  aphis  or  plant  louse  would  produce  in 
ten  generations,  if  no  mishaps  occurred  to  cut  short  the  natural  life 
of  any  of  her  descendants,  a  mass  of  organic  matter  equivalent  to  the 
bulk  of  500,000,000  human  beings  or  the  whole  population  of  the 
Chinese  empire.  The  common  apple  plant  louse  has  normally  about 
eight  generations  in  one  season,  the  greater  proportion  of  the  indi- 
viduals failing  for  various  reasons  to  reproduce,  the  chief  cause  of 
repression  of  multiplication  being  the  work  of  insect  parasites  and 
predaceous  insect  forms,  which  for  so  long  a  time  and  with  such  cer- 
tainty of  result  have  transformed  a  potential  peril  into  a  well-bal- 
anced condition  of  safety  that  we  give  but  scant  attention  to  the 
aphids,  and  only  occasionally  find  it  advisable  to  turn  on  them  our 
batteries  of  insecticides,  to  do  clumsily  and  expensively  what  nature 
does  without  noise  or  change  from  her  eustomar\'  processes. 

Insects  render  themselves  obnoxious  to  man  in  two  ways:  First, 
by  partially  or  wholly  destroying  his  cro[)s  and  harming  his  domestic- 
ated animals;  and  second,  by  attacking  him  directly,  either  infiicting 
pain  upon  him  or  inoculating  him  with  disease,  some  forms  of  which 
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are  enervating  and  others  dangerous  to  his  life.  From  the  earliest 
historic  times  he  has  suffered  from  both  forms  of  injur}*,  but  nat- 
urally the  early  records  refer  most  frequently  to  famine  conditions 
resulting  from  crop  destruction,  the  causes  of  which  were  obvious  to 
all  observers,  while  the  office  of  insects  as  carriers  of  disease  was,  in 
early  days,  ver>'  imperfectly  understood  and,  for  the  most  part,  not 
suspected  at  all.  Among  the  plagues  visited  upon  Egypt  in  the  days 
of  Moses  was  one  of  lice  ''in  man  and  in  beast,''  and  swarms  of  flies 
were  promised  to  Pharaoh  in  these  words:  **I  will  send  swarms  of 
flies  upon  thee  and  upon  thy  servants  and  upon  thy  people  and  into 
thy  houses;  and  the  houses  of  the  Eg^'^ptians  shall  be  full  of  swarms 
of  flies  and  also  the  ground  whereon  they  are."  The  plague  of 
locusts  is  said  to  have  *' covered  the  face  of  the  whole  earth  so  that 
the  land  was  darkened ;  and  they  did  eat  ever>'  herb  of  the  land  and 
all  the  fruit  of  the  trees  which  the  hail  had  left;  and  there  remained 
not  any  green  thing  in  the  trees  or  in  the  herbs  of  the  field  through  all 
thelandof  Eg>'pt." 

To  merely  enumerate  the  locust  invasions  paralleling  the  Eg>'p- 
tian  outbreak  that  have  since  been  recorded  in  various  i)art8  of  the 
world  would  nMjuire  many  sheets  of  manuscript,  but  let  us  pause  long 
enough  to  glean  a  few  quotations.  Pliny,  the  Roman  naturalist,  writ- 
ing fnmi  50  to  79  A.  D.,  says:  ** Their  numbers  are  so  vast  that 
they  quite  darken  the  sun.  Those  from  Africa  an>  the  ones  which 
chiefly  devastate  Italy;  and  more  than  once  the  Roman  |>eople  have 
been  obliged  to  have  recourse  to  the  Sil)yllii)e  books  to  learn  what 
remedi<*s  to  employ  under  their  apprehensions  of  impending  danger." 
Beauplan,  writing  of  a  swarm  that  visited  the  Tkraine  in  1645  and 
164(i.  says:  **The.He  creatures  do  not  come  in  legions  luit  in  whole 
clouds,  five  or  six  leagues  in  length  and  two  or  thnM*  in  breadth,  and 
generally  come  fn»m  towards  Tartary.  Thest»  v<*rniiii  lM»ing  drove 
by  an  east  or  southeast  wind  come  into  Ukraine,  when*  they  do  much 
misehief,  eating  up  all  sorts  of  grain  and  grass,  so  that  when»soever 
they  come  in  h^ss  than  two  hours  they  crop  all  they  find,  which 
causes  great  wareity  of  provisions.  It  is  not  easy  to  express  their 
numl>ers.  for  all  the  air  is  tnW  and  darkenwl.  In  .hine.  UUi),  having 
stayed  two  months  in  a  new  town,  called  Novogonnl,  where  I  was 
building  a  citadel.  I  was  astonished  to  we  so  va.st  a  multitude,  for  it 
was  |»nHli^ious  lo  heliold  them,  beejiusi'  th«\v  wen*  hntrlird  there  that 
hpriiiir  an<i.  beinir  as  yi»t  s<*an*e  able  to  liy,  thr  u'round  wns  u\\  eovennl 
and  tlir  air  so  full  of  them  that  I  eould  not  rat  in  my  rliHnil)i*r  with- 
out a  eaiidle.  all  the  housi»s  being  full  of  th«  in.  evi*n  to  the  .stables, 
barns.  ehamlM'rs.  garrets  and  cellars.     1   eauseii  <annon   powder  and 
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sulfur  to  be  burnt  to  expel  them,  but  all  to  no  purpose,  for  when  the 
door  was  opened  an  infinite  number  came  in,  and  the  others  went  out, 
fluttering  about.  And  it  was  a  troublesome  thing  when  a  man  went 
abroad  to  be  hit  on  the  face  by  those  creatures,  sometimes  on  the  nose, 
sometimes  on  the  eyes,  and  sometimes  on  the  cheek,  so  there  was  no 
opening  one's  mouth  but  some  would  get  in.  Yet  all  this  was  noth- 
ing, for  when  we  were  to  eat,  these  creatures  gave  us  no  respite,  and 
when  we  went  to  cut  a  bit  of  meat  we  cut  a  locust  with  it,  and  when 
a  man  opened  his  mouth  to  put  in  a  morsel  he  was  sure  to  chew  one 
of  them.  I  have  seen  them  at  night,  when  they  sit  to  rest  them,  that 
the  roads  were  four  inches  thick  of  them  one  upon  another,  so  that 
the  horses  would  not  trample  over  them,  but  as  they  were  put  on  with 
much  lashing,  pricking  up  their  ears,  snorting  and  treading  very  fear- 
fully. The  wheels  of  our  carts  and  the  feet  of  our  horses  bruising 
those  creatures,  there  came  from  them  such  a  stink  as  not  only  of- 
fended the  nose  but  the  brain.  I  was  not  able  to  endure  the  stench, 
but  was  forced  to  wash  my  nose  in  vinegar  and  hold  a  handkerchief 
dipped  in  it  continually  to  my  nostrils.""  Some  of  my  hearers  doubt- 
less remember  the  devastation  wrought  in  the  states  of  the  western 
Mississippi  valley  from  the  close  of  the  Civil  War  until  about  1876. 
So  serious  was  the  locust  plague  in  some  of  the  richest  of  these  states 
that  immigration  to  them  was  greatly  discouraged,  and  the  settlers  al- 
ready there  were  subjected  to  the  severest  privations.  Every  year 
local  districts  or  great  areas  in  the  provinces  of  the  British  North- 
west, in  the  Dakotas,  in  Minnesota  and  in  neighboring  states  must 
wage  vigorous  warfare  against  some  of  the  various  species  of  grass- 
hoppers, often  piling  the  dead  insects  captured  in  the  hopper-dozers  in 
windrows  and  heaps  of  such  extent  that  the  air  for  miles  is  polluted 
with  the  stench. 

The  mighty  power  of  destruction  possessed  by  these  insects  when 
massed  together  may  be  inferred  from  the  extent  of  a  swarm  passing 
over  the  Red  Sea  in  November,  1889,  which  spread  out  over  2,000 
square  miles  in  area ;  and  from  the  fact  that  in  the  island  of  Cyprus 
in  1881  1,300  tons  of  locust  eggs  were  destroyed. 

To  instance  other  insects  with  extraordinary  capacity  for  damage, 
the  Hessian  fly  may  be  cited.  It  attacks  wheat,  barley  and  rye.  Pro- 
fessor Webster  estimated  that  the  damage  in  Ohio  for  the  season  of 
1900  alone  amounted  to  more  than  $15,000,000.  For  the  entire  United 
States  the  average  annual  damage  caused  by  HesSian  fly  is  considered 
by  the  best  informed  experts  to  be  about  $40,000,000.  The  chinch 
bug  is  estimated  to  inflict  an  average  annual  loss  of  $7,000,000  on  the 
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wheat  growers,  or,  if  during  the  past  fifty  years  any  person  could 
have  appropriated  to  himself  the  wealth  which  this  insect  has  de- 
stroyed he  would  be  worth  $350,000,000  with  accrued  compound  in- 
terest and  earnings  to  be  added  thereto,  and  could  invite  Mr.  Rocke- 
feller to  take  second  place  in  the  magnate  row.  The  Mexican  cotton 
boll  weevil  crossed  the  Rio  Grande  River  into  Texas  in  the  early  'DOs 
and,  advancing  over  the  cottOn-growing  territory  at  an  average  rate 
of  seventy-five  to  one  hundred  m'\\e«  annually,  has  now  reached  Arkan- 
sas and  the  Indian  territor>'  on  the  north  and  the  valley  of  the 
Mississippi  on  the  east.  ''The  damage  it  has  done  and  the  fears  it 
has  aroused  in  other  cotton-growing  countries  have  threatened  a  dis- 
turbance in  the  balance  of  trade  for  the  entire  world.'**  The  damage 
inflicted  by  this  insect  during  the  seasons  of  its  greatest  abundance  is 
estiniate<l  to  have  been  from  $15,000,000  to  $.S0.0OO,0OO.  In  18M  it 
damaged  the  crop  in  Texas  alone  to  the  extent  of  $8,000,000.  The 
gj'jxsy  moth  was  intrtHluced  into  America  by  accident  in  1868  or  1869. 
A  French  naturalist,  artist  and  astronomer,  living  at  that  time  near 
Glenwood,  Medford,  Mass..  was  experimenting  in  raising  silk  with  our 
native  silkworms,  and  also  imported  European  sp4K*ies  for  the  same 
purpose.  Among  his  shipments  were  the  eggs  of  the  g>pKy  moth  and 
a  gust  of  wind  is  said  to  have  carried  some  of  them  through  an  o|>en 
window.  Mr.  Trouvelot  was  greatly  disturbed  by  th«»  accident,  and 
failing  after  diligent  search  to  find  the  eggs,  gave  public  notice  of  the 
calamity,  nuich  to  the  anmsement  of  his  neighb(»rH,  who  were  unable 
to  understand  his  anxiety.  During  the  first  ten  years  after  its  rsrajH* 
no  one.  c»xrej)t  Mr.  Trouvelot.  is  known  to  have  (»lw«»rv«Hl  it.  Twenty 
years  aftrr  its  «'srape.  in  1889,  the  first  ext«'nsiv«*  outl»n*nk  oeeiirrtHl. 
Since  its  first  outl»reak  it  has  spread  over  extensive  districts  in  Mas- 
sachusetts, and  has  als<»  af)|)e7in*d  in  the  iiei(rhl>oring  states  of  Rhmle 
Island  and  New  Hampshire. 

A  n*sident  of  the  infested  district  in  Massachusetts  irives  the  follow- 
ing d«»scriptiou  of  the  ravagi»s  of  the  gypsy  nmth:  "The  caterpillars 
were  so  thick  in  the  tn-t's  that  you  could  hear  them  ♦•ating.  They  would 
get  on  thi'  fences  until  they  nuide  them  fairly  black.  Tlu'V  would  crawl 
uiM»n  and  into  the  hou«<t»s.  They  would  eet  insidr  somehow,  and  it  was 
a  coinniou  thiiiLMo  mm*  them  erawling  upon  a  tabii*.  and  wc  have  even 
found  thcni  on  the  hrds.  They  wouhl  L'ct  under  steps,  stoni-s  and  into 
old  stovfpipr's.  old  cans,  box«*s.  in  short  any  pla«*f  wliirh  atTnidi'd  shel- 
t«'r  Tlh'V  rrawli-d  nito  the  rellar  windows  Th^y  wnr  sn  thi«'k  on 
the  strii-t  trr»s  that  pioph*  wouM  walk  out  in  th«*  middlr  ot*  ihr  stn*et, 
wlurt-  tlnn*  wm*  f«'\ver  tlroppiiu:  down.     It  is  n^  rxair'-T'iMtiou  to  say 
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that  I  have  raked  quarts  of  caterpillars  off  a  tree.  I  have  seen  them 
crawling  in  great  numbers  on  the  rails  of  the  Medford  branch  track. 
After  a  train  had  gone  along  the  rails  would  be  all  green  with  their 
crushed  bodies."  Another  writes:  ** Before  public  measures  were 
taken  in  the  matter,  the  foliage  was  completely  stripped  from  all  the 
trees  in  the  eastern  part  of  our  town,  presenting  an  awful  picture  of 
devastation  and  promising  in  a  short  time  to  kill  every  tree  and  shrub 
and  all  vegetation  in  any  region  visited  by  these  creatures,"  which 
shows  how  inadequate  individual  effort  was  to  cope  with  the  subject. 

The  brown-tail  moth,  also  scattered  through  the  New  England  states, 
well  nigh  rivals  the  gypsy  moth  in  destructiveness  to  vegetation  and 
because  of  its  barbed  hairs,  which  are  poisonous,  it  makes  itself  the 
more  disagreeable  of  the  two  to  human  beings.  One  of  the  victims 
writes:  **We  were  shockingly  poisoned  by  the  caterpillars  of  the 
brown-tail  moth.  They  troubled  us  all  summer.  Every  member  of 
my  family  was  poisoned.  At  first  we  did  not  know  what  they  were. 
My  little  boy  could  not  go  near  the  insects  without  getting  poisoned. 
Everj'  time  he  went  to  pick  cherries  he  would  come  down  from  the 
tree  badly  poisoned.  If  my  baby  went  near  where  they  were  his  face 
would  break  out  into  a  rash.  I  was  so  dreadfully  poisoned  that  I 
thought  I  had  some  frightful  disease.  My  hands,  face  and  arms  were 
broken  out  with  this  rash.  The  caterpillars  came  into  the  house  and 
even  into  the  closets.  They  would  get  on  the  clothes  hanging  on  the 
line  and  when  these  were  worn  they  poisoned  us." 

The  codling  worm  of  the  apple  causes  a  yearly  loss  of  $10,000,000 
to  $15,000,000.  The  San  Jose  scale  causes  the  death  of  millions  of 
fruit  trees  each  year,  and  stored  com  in  the  seven  Gulf  States  alone 
is  estimated  to  suffer  damage  from  insects  to  the  extent  of  $20,000,000. 
The  Texas  fever  tick,  by  discouraging  the  production  of  cattle  in 
nearly  all  of  the  southern  states,  has  inflicted  upon  that  section  a  loss 
that  can  scarcely  he  calculated.  When  we  run  over  the  list  of  lesser 
pests  which  exact  their  toll  from  our  fields,  pastures,  orchards,  gar- 
dens, forests  and  herds,  we  can  hardly  consider  as  excessive  the  es- 
timate that  one  tenth  of  the  entire  agricultural  product  of  the  coun- 
try, or  $800,000,000  per  year,  is  contributed  to  the  support  of  our 
small  hut  mighty  foes.  A  few  yeai-s  apro  the  writer  estimated  that 
the  average  Ohio  farm  of  88.5  acres  suffei^s  an  average  annual  loss  of 
$9;M2,  the  total  annual  lo.ss  for  the  276,719  farms  of  the  state  being 
$25.768.07.S.28,  a  sum  which  would  support  the  Ohio  Agricultural 
Experiment  Station  on  the  basis  of  the  expenditures  for  1904  for 
547  years;  or  by  a  similar  comj)utation  it  would  sustain  the  Ohio 
State  University,  the  Ohio  State  Board  of  Agriculture  and  the  Ohio 
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Aj?^rieultural  Kxpi^hmont  Staliou  f*omhiri**d  for  wxty-icveti  years;  or 
it  would  uearly  KUfiport  the  entire  cdiii'ational  «iyst«Mii  of  the  niate  for 
one  year. 

I  have  already  referred  to  the  relation  between  the  fevi^r  tick  aod 
Texim  fi'vcr  in  c-attle  in  the  United  States.  On  the  eaat  eoaal  of  Afriea 
a  similar  hii^hly  futal  di^'ase,  knuwn  as  iVfricao  Coaat  fever  cir  Rho- 
deaian  fever,  aiTeeting  cattle,  m  c^irried  by  a  different  species  of  tick. 
Other  tiek-honie  di«seaM*s  art*  hrari  water  in  shi'ep  and  ealtle;  malig* 
nani  jaundiee  in  doKH,  and  $4(>iriIi<>HiK  in  fo\vli<.  Ami»tigHt  biting  injie«lji 
the  Taetae  flies  have  long  been  known  to  slay  the  horaea  of  Afriean 
travelers,  and  we  u»tw  kmiw  that  thii*  name  penuM  of  (liea  '  '  U^ 

for  the  mysterious  and  fatal  sleeping  sickness  that  has  ♦!  le 

popalation  in  went  and  ei*ntral  Afriea.  In  Busoga  alone  30.UO0 
Dativea  have  died  in  the  spaee  of  three  y^ars  fDun  this  eause.  Them 
fliea  carry  from  inoculated  to  healthy  persons  certain  fMimsilie  pro* 
tojuxana,  ejilled  trypanoaomaa,  which  live  in  the  blood  ami  sptual  doid 
of  man  and  animnlji.  Heeent  investigations  have  shown  that  eroecK 
dilea  are  intermediate  hosts  for  the  [irotozoona,  and  if  these  antmab 
were  dtttroyed  it  is  believed  that  sleeping  sickneaa  would  eeant,  Tht 
diaMie  known  as  anthrax  or  black-leg  in  cattle  has  been  oommitlli^ 
eated  to  man  by  bites  of  horse  flies  and  the  common  atable  fly,  ftod 
there  ia  little  or  no  donbt  that  this  diseaae  is  carried  from  side  lo 
healthy  animals  by  these  in»ecU  Circumstantial  evidenee  learea 
•earcely  a  doubt  that  fleas  carry  the  hnlMinic  plagno,  not  only  from 
I>enK>n  to  person,  but  between  rata  and  men.  At  the  time  of  a  bad 
cnitbreak  of  the  plague  at  Sidney,  Australia,  it  ia  recorded  that  rat 
fleaa  became  so  ti  the  wharf  at  Sidney  that  the  laborers  had 

io  tie  string  ar^  min  of  their  trousers  to  protect  themadrat 

from  the  rermin.  British  troops  at  Hong  Kong,  only  provided  with 
bootSt  were  much  bitten  by  fleas  and  many  contracted  plague.  The 
Britlsb  troopa  in  India*  walking  in  "putties/'  do  not  eontract  it  be* 
eauae  the  fleas  cannot  get  at  their  ankles  Within  reoeiil  years 
moaqujtofa  have  been  proved  to  act  as  carriers  of  malaria  and  yellow 
fieYer.  By  waging  war  against  the  various  species  of  Anophekm  which 
act  as  malaria  earriera  the  number  of  caaes  in  lamalia  on  the  Btvm 
Canat  where  the  number  of  caaes  of  fevrr  havi*  alwajra  l>eeii  lN*tweeii 
1.500  to  S.CiTM}  per  annum,  was  reduee<l  in  i»ne  y^ar  to  20^.  When 
work  was  bt*gun  on  the  Panama  Canal  the  region  through  which  it  waa 
to  be  eoostnieted  waa  exeessively  dangerous  to  human  life,  hut  tinlny 
the  -  -1  • '  '  "t  on  their  outaide  porches  in  the  erenini*  "•♦*"• 

beii  lid  gause  ortting.  so  effect ua 1 13  have  ih**  lu 

been  extemiinated.     The  extent  of  malarial  infe«*tioti  in  some  regniiia 
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may  be  gathered  from  sueh  figures  iis  these:  In  1900  deaths  from 
fever  (unclassified)  in  India  anion nted  t<>  4,919.59L  ninst  of  the  cases 
being  in  all  probability  inalariiil.  That  is,  a  population,  greater  than 
that  of  the  state  of  Ohio,  was  carried  off  in  a  single  year.  The  hos- 
pital returns  from  the  Indian  army  report  that  in  this  same  year 
the  army  amounted  to  60.653  men,  of  which  19,445,  or  nearly  one 
third  were  so  badly  incapacitated  by  malaria  that  they  were  obliged 
to  (jiiit  duty  and  receive  hospital  treatment.  The  blood  parasites 
or  protozoans  which  cause  malaria  reproduce  in  man*s  blood  and 
fresh  generations  invade  the  red  corpuscles,  cHusing  ehiUs,  Ano- 
pheline  mosquitoes,  sucking  up  the  asexual  forms  of  the  parasite  with 
the  blood,  cany  these  in  their  stomachs  and  salivary  glands  until  a 
sexual  generation  is  produced.  The  latter  form  of  the  parasite  is  in- 
jected into  the  blood  of  the  next  human  victim  bitten.  Yellow  fever 
is  carried  by  the  tiger  or  brindled  mosquito,  a  sprightly^  rapid-flying 
insect,  found  over  the  southern  states  and  as  far  north  as  Kentucky, 
also  in  the  West  Indies,  in  South  America,  in  the  European  countries 
bordering  the  Mediterranean  and  across  Asia  to  China.  Wherever  the 
species  occurs  and  a  yellow  fever  patient  goes  there  is  always  a  chance 
of  the  dread  disease  spreading.  Ships  may  convey  infected  mosquitoes 
long  distances.  This  species  breeds  largely  in  barrels,  cisterns,  foun- 
tains and  discarded  tin  cans  in  which  fruits,  vegetables,  tish,  etc.,  have 
been  preserved.  Anything  that  holds  water  is  inviting  to  them.  Be- 
fore the  American  occupation  of  Cuba  the  death>s  in  Havana  varied 
during  the  period  1889  to  1900  frouj  IIS  to  1,855  per  year.  In  1901, 
the  first  year  in  which  a  systematic  and  wholesale  warfare  was  dirrclfHl 
against  the  mosquitoes,  the  number  of  deaths  %va«  reduced  to  five,  and 
in  1902  not  a  single  cAse  occurred.  The  disease  known  in  tropical 
regions  as  elephantiasis  or  Filariasis  is  also  carried  by  mosquitoes. 
This  disease  is  caused  by  minute  parasitic  worms,  which  live  in  the 
skin  and  the  lymph.  The  skin  becomes  thickened  like  an  elephant  \4 
hide,  hence  the  name  of  the  disease.  Doctor  Graham  of  Bey  rout 
states  that  dengue  or  Dandy  Fever  is  carried  by  a  species  of  Culex. 
Then*  is  good  reason  for  thinking  that  fleas  transmit  leprosy,  and 
bedbugs  are  practically  known,  from  circumstantial  evidence,  to  have 
been  carriers  of  this  disease  in  some  cases. 

Other  offices  of  insects  are  to  destroy  noxious  plants,  to  act  m  pol- 
leuizers  of  plants,  to  act  as  scavengers,  to  work  over  the  soil,  bringing 
the  subsoil  to  the  surface  and  passing  the  earth  thrmigh  their  bodies, 
thereby  enriching  it  with  their  intestinal  secretions;  to  furnish  hunum 
food,  to  produce  materials  for  clothing,  such  jis  silk,  and  to  furnish 
food  for  such  useful  animals  as  birds  and  fishes, 
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The  knowledge  which  we  at  present  possess  of  the  great  importance 
to  mankind  of  the  insect  world  has  been  almost  wholly  the  accumula- 
tion of  the  past  century,  for  the  most  part  of  the  past  thirty  years. 
Thirty  years  ago  our  entomological  workers  were  few  in  number  and 
their  work  was  but  little  noticed  by  the  masses,  except  as  an  outbreak 
of  the  Rocky  Mountain  grasshopper  or  some  similar  [ihenomenon  re- 
minded the  thoughtless  that  creatures  possessing  neither  size  nor 
swagger  can  sometimes  force  themselves  into  the  full  limeligrht  of 
human  attention.  Thirty  years  ago  the  Tnited  States  Department 
of  Agriculture  carried  an  entomological  staff  that  would  scarcely 
compare  with  the  present  day  staffs  of  several  of  our  experiment 
stations,  and  the  experiment  stations  were  not  then  established.  A 
few  state  entomologists  kept  lonely  vigils  in  cramped  quarters,  and 
maintained  their  enthusiasm  by  corn'sponding  with  each  other  and 
from  pure  love  of  the  work.  At  present  the  (iovemmeut  Bureau  of 
Entomolog>'  employs  more  than  KH)  H4*ientific  investigators  and  250 
clerical  employees.  Fifty-one  experiment  stations  scattered  through 
our  states,  territories  and  island  possessions  employ  in  the  aggregate 
from  eijrhty  to  ninety  entomological  workers,  besides  clerical  help,  and 
have  considerable  e<|uipnu'nt  in  the  way  of  libraries,  machinerj*.  etc. 
The  regular  appropriation  made  by  the  last  Congrt»8s  for  the  Bun^au 
of  Knt(>niolog>'  was  $184,960,  besides  an  emergency  appropriation  of 
♦25().00<)  to  Im?  expended  under  the  bun»au's  direction  for  su[>prt*Ksion 
of  the  g>'lM<y  moth.  The  appropriations  made  by  the  various  stato 
legishiturcH  in  sup|M)rt  of  entomological  investigation  by  state  agencies 
is  nuich  more  liberal  than  formerly.  New  .lersey  in  some  y«»ars  giv- 
ing as  much  as  $10,000  for  moM|uito  extermination  work  alone,  and 
Massachusetts  $250,000  to  1m»  expended  against  the  gyiwy  moth. 

Following  the  lead  of  the  United  8tatt*s  in  this  study  of  inH4*ct 
contnil.  many  other  eountri^'s.  in  every  quarter  of  the  gloln*  and  the 
islands  of  the  s<»a.  have  employed  entomologists,  taking  from  Ameriea 
as  many  experieneeil  men  as  eould  be  [>ersn«d<Nl  to  go  at  salaries  from 
double  to  qiui<lrui>le  what  they  n»eeive  at  home. 

This  Kiiiall  but  trained  army  of  workers  is  busy  following  out  the 
life  histori«*s  of  insi'cts  whieh  are  injurious,  testiiiir  the  efforts  of 
various  poisons  and  ins4M*tieides  upon  both  iusiM'ts  and  plants,  with  the 
aid  «»f  iiieehanies  devising  nuiehinery  suited  to  inse<t  warfare  in  $rar- 
di'ii.  tiehl.  on-hanl.  forest  and  eity.  noting  the  efT<*«'ts  upon  iiiseets  of 
int'ti-orolo^iral  arni  dinuitie  <»on<litions  aiMJ  rhaiiL't^s.  an<i  stn<iving  th«* 
intfrnl.it  ions  «*\istinL'  l»etw«'en  ilifTenMit  sptM-ifs  of  inM*ets,  aii«l  between 
ins«M"ts.  I.inis  and  insrrtivonms  animals  Manv  of  nur  worst  insect 
|Msts  an*  iniportations   fri»ni   fori'iirn   lands,  sueh   a.s  San  .los«»  scale* 
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Hessian  fly,  gypsy  moth,  brown-tail  moth,  cotton  boll  weevil  and  cod- 
ling or  apple  worm.  When  first  introduced  these  pests,  being  un- 
molested and  not  kept  subdued  by  their  natural  enemies,  which  were 
left  behind,  often  multiply  prodigiously  and  make  for  themselves 
unheard  of  records  for  destructiveness.  In  such  cases  nature's  bal- 
ance is  not  restored  until  their  old  enemies  are  imported  to  prey  upon 
them,  or  until  parasitic  and  predaceous  forms,  native  to  their  new 
home,  acquire  a  taste  for  them.  A  striking  illustration  of  the  benefits 
which  may  sometimes  be  obtained  by  fighting  insects  with  insects  was 
given  by  the  importation  of  the  Australian  lady-bird  into  California. 
The  cottony  cushion  scale,  a  citrus  pest,  was  introduced  into  Cali- 
fornia from  Australia  about  1868.  By  1886  it  had  spread  to  eight 
different  countries,  and  three  years  later  so  much  of  the  orange  terri- 
tory had  become  infested  and  so  helpless  were  our  entomologists  and 
the  citrus  producers  before  its  rapid  march  that  the  entire  citrus  in- 
dustry in  the  state  seemed  doomed,  and  many  of  the  growers  had  al- 
ready abandoned  or  were  preparing  to  abandon  their  business  when 
the  advent  of  the  lady-bird  happily  restored  confidence  and  the  fluted 
scale  has  not  been  a  very  important  factor  in  California  orange  culture 
since.  Something  like  127  lady-beetles  were  received  from  Australia 
and,  from  the  progeny  of  these  bugs  alone,  California  was  completely 
stocked  and  practically  cleared  of  the  scale  in  about  eighteen  months. 
A  few  years  since,  while  entomologist  of  the  Florida  Experiment  Sta- 
tion, the  writer  had  the  pleasure  of  repeating  this  California  ex- 
ploit in  the  Florida  orange  groves,  where  the  same  scale  had  become 
accidentally  established.  Another  parasite  brought  over  from  Aus- 
tralia at  the  same  time  as  the  lady-bird  has  cleared  many  of  the  olive 
proves  of  ('alifornia  of  the  black  scale  and  has  been  a  great  factor 
in  preventing  headway  by  this  pest.  At  present  the  United  States 
Bureau  of  Entomology,  in  conjunction  with  the  Massachusetts  au- 
thoriti(\s.  is  niakinjr  importations  of  parasites  and  predaceous  insects 
for  trial  against  the  gj^sy  and  brown-tail  moths  on  the  largest  scale 
that  has  ever  ])een  undertaken.  Hundreds  of  thousands  of  host  in- 
s(M*ts,  containing  parasites,  have  been  brought  each  year  from  a  large 
part  of  their  geotjraphie  range.  More  than  forty  species  of  parasites 
have  thus  been  brought  over,  bred  and  liberated.  Several  of  them 
have  certainly  established  thenLselves  in  New  England  and  there 
seems  to  he  every  reason  to  believ(»  that  speedy  success  will  be  reached. 
As  a  summary  of  the  general  teaching  of  the  paper,  I  cannot  do  better 
than  close  with  the  following  quotation  from  the  acute  writings  of  our 
government's  cntoniolojrical  chief.  Dr.  L.  O.  Howard: 

'*Man  is  but  one  of  the  forms  of  life  strujrgling  for  existence,  at  con- 
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tiounl  warfare  wtfli  Kiirroanding  fonnji»  but  by  rirttie  of  hU  siiriNumtig 
int."  -  '  — itsi*lf  hh  Kratinally  evolved  m  havr*  \mm  the  ph^rsietl 
diii  lies*  of  any  given  «jH»de»— he  hiw  overrun  the  i*nrlh»  hm  »c- 

coinmodated  himself  to  the  inofit  imnfttural  environmentt;  lie  ban 
domiaated  all  other  species  in  nature;  he  haa  turned  to  hia  awn  iiaea 
and  encouraged  ar  haatened  the  evolution  of  Hjiecies  useful  tr»  him  or 
of  useful  qualities  in  sueh  speciea ;  he  has  wiped  out  of  existenee  cer- 
tain inimieal  forms,  and  iv  "■  the  enntrol  of  other??  He  in  the 
dominant  type,  and  typ«^  wi  isleuee  and  methods  of  life  are  ojv 
poaed  to  hia  interesfa  are  being  pushed  to  the  wall  It  in  the  enlmina- 
tion  of  n  hi«tor>'  whieh  has  many  time»  rep«^ated  itiielf  in  paHt  iu?et. 
The  gtru(;$;)e  of  other  forms  of  life  tu  aeeomniodate  themselven  to  the 
conditiona  brought  about  by  the  rapid  derelopmimt  of  the  dominaot 
type  is  one  of  the  moiit  interesting  fields  of  study  open  to  the  bioloirial 
today.  It  would  wecni  as  if,  in  man's  efforts  to  make  the  faet*  of  the 
earth  his  owu*  all  the  eomplieatc*d  <*l<^mentK  of  life  were  arrayef!  agaiiiat 
him,  and  the  great  and  uUimatf  result  of  the  lal>or  of  the  biologist  in 
hia  study  of  the  relaticuiK  t^f  the  different  forins  of  life  and  th*»  lawa 
which  govern  their  d«»velopnienl  will  be  to  bring  al>out  the  alisolule 
eoutrol  of  all  other  life  tiy  mail.  Thua  it  ia  not  only  the  eefmomie 
worker  wh-  V  '  "  '  t*.  reaults  of  a  praetieal  kind  from  Us 
labor— tile  \sU  the  horticulturist,  the  eeonoitiie  10* 
otogist^  the  medical  bacteriologist — who  should  eommaud  the  reapeet 
of  even  the  practical  minded  man,  but  the  Yiiologist  in  ^^'  '  r  fleldt 
however  restricted  it  may  be^  whether  he  is  working  t**.  tie  u»* 
derstanding  of  broad  principles  and  general  laws  or  whether  in  ftoma 
narn>w  corner  of  nsaeareh  he  is  accumulating  material  which  will  h«Ip 
ttltimately  to  lenil  to  wider  nndenstandini^— all  are  working  help- 
fully and  praetie4illy  towards  the  jK-rfeet  well  being  of  the  human 
raeeJ' 


MEASURES    SUGGESTED    AGAINST    THE    ARGENTINE 
ANT  AS  A  HOUSEHOLD  PEST 

By  WtLiMNV  NawELL^  irat«Mi  Hnu^t^  La 
The  (»p  i]tjMiuir\  '  n  of  an       '        'U  ioM^el  ununlly   siig* 

geata  mritMiri-?v  f»>  .  ^'^O'  ^'         ''    "*  ***  ravages  nuiy  be 

aeeured,  even  though  many  yeara  of  tediooa  work  and  study  may  bt 
r»»quin'd  for  the  developUM'nt  of  really  ajit  ^  r  v  nud  itcottandrnX 
methrtda  of  eontroL     To  this  rule  the  Ar^  out.  Irid0mjfrm49 

lU  Mayr*^  haa  pruren  no  eioeplion.    Our  study  tif  thta  apeeiis 
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has  not  proceeded  far  enough  so  that  we  can  claim  to  have  *' found  a 
remedy/*  as  our  eorrespoudeiits  would  say,  hut  in  the  course  of  two 
yeai's  of  ohaervatiou  eertaiu  simple  measuix^s  for  proteetiug  renideuees 
and  food  stuffs  from  the  annoying  inroads  of  the  pest  have  presented 
theriiKelves. 

As  one  of  the  writer's  assistants,  Mr.  T.  C*  Barber,  has  recently 
found  infestation  by  this  ant  exceedingly  heavy  at  Delta,  La.,  a  point 
on  tiie  Mississippi  River  opposite  Vicksburg,  Miss,  with  an  elevation 
of  87  feet  and  325  miles  above  the  mouth  of  the  Mississipiii,  there 
seems  no  longer  any  reasim  for  not  considi'ring  all  of  thi'  Gulf  States 
subject  to  future  infestation  by  this  pest.  The  problem  is  therefore 
ont'  in  which  all  southern  entomologists  are  interested,  and  its  novelty 
is  likely  to  appeal  to  those  entomologists  whose  sphere  of  activity  is 
at  present  outside  the  territ<:>ry  likely  to  be  invaded. 

It  is  for  n*lief  from  the  Argentine  ant  as  a  household  nuisance 
that  most  requests  are  made  by  correspondents.  There  Is  therefore 
ample  excuse  for  presenting  to  the  ee/>uomic  entomologists  at  this 
time  a  brief  account  of  those  measures  which  have  been  found  to  pos- 
sess more  or  leiis  utility  in  dealing  with  this  pest. 

Sufficient  has  already  been  published  regarding  the  habits  of  this 
ant^  to  make  any  det^iiled  reference  to  them  unnecessary  in  the  pres- 
ent paper. 

Direct  Methods  of  Destruction 

Permanent  relief  from  the  inroads  of  this  species  can  come  only 

through  actual  destruction  of  the  ants  Lhemselves.  The  use  of  nothing 
but  repellents  serves  only  to  postpone  the  adoption  of  laborious  meth- 
ods  of  warfare  and  to  permit  the  continued  increase  of  the  species. 
Not  only  is  it  nec^sary  to  kill  the  ants  outright,  but  it  is  also  necessar>^ 
to  adopt  means  which  will  destroy  the  queens.  It  is  hardly  necessary 
to  call  attention  to  the  marked  diflference  between  killing  ants  and 
killing  the  usual  insects  with  which  we  have  to  contend*  If  one  kills 
a  female  g>*psy  moth  or  boll  weeviK  for  examph*,  powssible  futnr<* 
progeny  of  the  individual  insect  is  nuide  impossible.  Not  so  when  the 
worker  ants  are  destroyed,  for  the  rate  of  increase  and  the  develop* 
ment  of  future  generations  are  in  no  way  interfered  with.  This  is 
true  for  the  simple  reason  that  workei^s  do  not  reproduce,  the  eggs 
being  deposited  exclusively  by  the  queens.  Our  observations  indicate 
that  one  per  cent,  or  less,  of  the  workers  in  a  colony  can  k<M'p  the 
remaining  individuals  fully  supplied  with  food  W««re  one  to  d**stn>y. 
by  means  of  sprays  or  poisons,  all  foraging  workers  leaving  a  colony 
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during  twenty-four  hourH,  the  colony  would  be  no  weaker  at  the  end  of 
the  period  than  at  the  be^cinning,  for  the  workers  destroyed  would  l>e 
equaled  or  exceeded  in  number  by  the  workers  reaching  maturity  dur- 
ing the  same  period  within  the  colony.  The  futility  of  methods  which 
do  not  de8tn)y  the  eoloni(*ft.  and  particuhirly  the  (|ueens,  is  therefore 
8<»lf-evident. 

Winter  Trapping 

Reference  was  made  in  a  pre<»e<ling  article-  to  the  tendency  shown 
by  the  Argentine  ant  colonies  to  segregate  or  combine  in  the  autumn, 
preparatory  to  passing  the  winter  as  large  colonics,  containing  thou- 
sands of  workers  and  larva*  and  dozens,  or  «*ven  hundre<ls,  of  (|U(*ens. 
Th<»se  large  colonif»s  wn^k  their  tlomieile  in  well-protectinl  l<K*ation8 
favorable  for  passing  the  winter.  Warm  situations  are  particularly 
attraetive  to  theUL  This  habit  we  utilize  in  the  followinir  manner: 
AlMMit  the  first  of  Oetober  an  ordinary  dry  ^hh\s  box.  about  2x2x:) 
feet,  is  filled  with  cotton  w»ed  and  straw,  or  other  p(»nms  vegetable  ma- 
terial, and  pbuvd  near  the  center  of  the  onliiuiry  eity  lot  «»r  garden. 
The  top  of  the  box  is  left  exfjosed  to  the  weather  so  that  the  (Mintenta 
will  become  moist  and  eommeiiee  to  decay.  As  d<»<*a\  ]>nHMHHl8  the 
center  of  the  mass  b4rom<*s  very  wann  and  the  whole  [»resents  a  nest- 
ing sitinition  so  attractivi*  to  th(*  ants  that  praetically  all  colonics 
within  a  radius  of  thirty  or  forty  yards  take  up  their  alxnle  in  it  as 
cool  weather  a[>proach(*H.  On  wann  days  the  ants  will  be  found  near 
the  otitxide  of  the  mass  and  on  eold  days  nean>r  the  eenter,  as  they 
move  inward  towards  the  warmest  part  until  the  d<»sired  temi>eratupe 
is  n*aehed.  During  January  the  cracka  in  the  Im)x  an»  rlosed  tightly, 
the  top  covered  with  a  water[)nM)f  eanvas  and  a  pound  or  two  (»f  earbon 
bisulfihide  |>oun*d  into  the  box  to  destroy  the  eolony. 

A  Inix  of  this  kind,  shown  in  the  aceompanying  illustration,  was 
pn*panMl  in  the  fall  of  11MI7,  not  for  the  s[>ecial  [nirp(»s(*  of  df^stroying 
ants,  btit  for  making  a  small  amount  of  eom|N»st  for  a  garden  ImhI. 
The  ants  moved  into  it  in  siirh  lanre  numlM^rs  that  thr  opportunity  for 
destroying  thciii  at  onei*  pn*si*nted  itself.  Durinir  tin*  winter  thia 
immtMise  iM»l<»ny  was  examine<I  from  time  to  time  and  upwards  of  150 
f«»rtilf  <|u«M»ns  taken  from  it.  tog**th«*r  with  «»girs.  larva*  and  pu|ne  by 
tbf  rupfiil  as  wanted.  A  eon»M*rvative  fstimat**  pland  the  number  of 
fertib'  <|iiiM*ns  in  the  colony  at  upwards  of  l.iMMt  Tb«'  colony  in 
(piestion  was  not  di'stroycd.  as  the  writer  kept  it  »nnlrr  nbservati«>n  to 
see  **\vbat  \Mnild  happen  **  He  finind  nut  Kjirly  in  M.-ireh.  1?>08. 
thf  ;i!its  iiiiL'rated  fn»m  the  liox  iii  snnill  eolmiirs  and  establishinl 
th»rns»-|vi-s  over  the  entin*  preniis«*s.  with  tb**  result  that  tin-  place  waa 
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heavily  overnin   with   them  and  they  proved  themselves  intolerable 
nuisances  during  the  ensuing  summer. 

The  experiment  was  repeated  on  the  same  preniisfrs  (a  city  lot 
about  40  by  ILK)  feet)  in  the  tall  of  1908,  but  the  colony  was  destmyed 
with  bisulphide  during  February.  1909.  The  difference  in  the  in- 
festation i*f  tJH'  premises*  this  spa>s(m.  as  compared  to  last*  in  n^niarkable. 


Fig.  5.^" Winter  trap"  for  tlie  deatriRiion  of  Argeutlue  iiiit  ci>k»ales.  The 
heat  of  tlie  decaying  vegetation  attracts  tlie  eoloaies  to  the  1x)x*  where  they 
are  destroyed  by  fumigation  with  bisulphide  of  enrtwn. 


Up  to  the  present  writing  (July  25th)  their  presence  has  hardly 
been  noticed,  many  days  elapsing  at  a  time  without  a  single  ant  being 
seen  inside  the  residence.  At  the  preaent  time,  however,  the  place 
ia  again  being  occupied  by  colonies  working  their  way  into  the  prem- 
mes  from  adjoining  lots,  where  no  steps  were  taken  for  their  destruc- 
tion. 

So  effective  has  Una  winter  trapping  appeared  to  be  that  we  fully 
believe  that  if  it  were  carried  out  uniformly,  by  the  residenta  of  sev- 
eral or  more  contiguous  city  blocks  acting  in  rooperati«>n,  few  if  any 
other  meaaurea  would  be  neceaaaty  to  hold  the  pest  in  reasonable 
check. 

Destruction  of  Colonies  in  Summer 

Much  can  be  accomplished  by  destruction  of  colonies  during  the 
summer  montlis.  but  owing  to  the  relatively  small  si/.e  of  the  colonicj* 
and  their  occurrence  in  ever>'  conceivable  sittiation,*  steady  and  per- 


^ollowiug  are  some  of  the  attuatlona  if>  «  hii^i  rt^loutes  of  »H*»  \rL-i»ntin**  nnta 
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sistent  effort  is  necessar>'  to  bring  about  anything  like  satisfactory 
control. 

Colonies  located  in  the  ground  can  be  destroyed  by  the  well  known 
method  of  pouring  bisulphide  of  carbon  into  the  nest  through  an  open- 
ing made  with  a  sharp  stick  and  then  covering  the  nest  well  with  moist 
earth. 

We  have  tested  the  solution  of  potassium  cyanide,  one  ounce  to  the 
gallon  of  water,  used  by  Mr.  R.  S.  Woglum  of  the  Bureau  of  Ento- 
mology, for  destroying  other  species  of  ants  in  California,  but  have  not 
been  satisfied  with  the  results.  In  one  experiment  a  fairly  heavy 
spraying  of  the  ground  with  the  cyanide  solution  failed  to  kill  lar\'» 
and  mature  forms  one  half  inch  below  the  surface.  As  the  under- 
ground chambers  not  infrequently  extend  to  a  depth  of  12  or  14  inches, 
an  immense  amount  of  this  solution  would  be  nec'essary  for  effective 
work. 

Crude  oil  as  it  comes  from  the  oil  wells,  usually  known  in  the  South 
as  "Beaumont  oil,**  is  a  valuable  auxiliary  in  the  fi^ht  against  the 
ants.  It  is  certain  death  to  any  insect  it  touches,  Init  being  also  fatal 
to  vegetation,  its  use  is  principally  restricted  to  the  destruction  of 
colonies  which  are  exposed  by  the  overturning  of  boards,  boxes,  piles 
of  rubbish,  leaves,  etc.  Colonies  of  the  ant  are  exposed  when  leitst 
expected  and  in  un thought  of  places.  One  must  therefore  kwp  the 
oil  handy,  ready  for  immediate  application  to  the  nt^sts  whenever  they 
are  found.  We  have  found  the  small  compressed-air  sprayers,  which 
are  readily  carried  about  and  which  are  always  ready,  very  convenient 
for  use  in  destroying  thes<»  summer  colonies.  Crude  oil,  j)oured  lib- 
erally ujMm  the  ground  where  a  colony  has  its  underground  abode,  will 
gradually  work  its  way  thn>ugh  the  gallerit*s  and  either  dt*stn)y  the 
entin*  colony  or  destroy  the  major  portion  of  it  while  the  Imlaiiee  1h>- 
takes  itself  to  a  less  objectionable  location. 

In  lieu  of  the  crude  oil,  hot  water,  kenjsene,  Krcso,  Z<»noleum.  cnu>- 
sote  or  other  powerful  liquid  insecticides  may  be  ustnl  for  destniction 

havf»  been  foiiml :  In  the  earth,  nmler  U>imls.  iNMieath  Hhintch^tt  on  nMifii.  In 
rolls  of  wrtipplng  pti|N'r.  nmler  rnp«.  In  fonn<liitinnM.  lx*twtH»n  wnlls  of  tlwell- 
IniCB,  in  nttiefi.  under  hnrk  of  tre4*f«.  In  manure  pilet*  and  <*<»ni|M>Ht  hea|Hi.  In 
tall  i^raMM,  In  bean  buMh<'«.  In  ba»^«  of  mitnir.  In  the  i*i\m  (»f  tre««9«.  in  flower  |M>ts. 
In  the  veneer  cvkverhi);  of  metal  rtinn.  In  Kurlia^e  canM.  in  plleM  of  l»riek  and 
stove  woixl.  lM*tw<>en  (hiont  and  their  thn'tdioidH.  in  b<*e  hlv<*H  with  <x)lonii<9 
uf  )>eeH.  under  diM^anlnl  roofint:  tin.  in  varionK  pla<*<^  on  HteaniUtatH,  around 
the  routM  of  <*otton  and  otiier  trrowlne  rn»|^.  in  the  rlnder  balhiMt  of  rallnmcl 
trarks.  in  deiMiyim;  logx.  under  bri(*k  and  (tmerete  pavenientn.  within  por^*h 
plIlnrM  nf  \\o*k1.  in  hanl  rlay  roadways,  in  old  <lotlM*s.  under  stre«»t  rar  tracks, 
in  (rre<*nh(»u»M*  l)en('h<*t<.  iii**lde  the  huHkn  of  roantim:  ear?*  and  in  idd  birds* 
n«*Mts. 
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of  the  colonies  that  may  be  exposed,  but  all  of  them  are  more  ex- 
pensive than  the  crude  oil. 

Colonies  which  are  located  in  inaccessible  situations  can,  by  patient 
work,  be  coaxed  into  domiciles  where  they  may  be  destroyed.  Decay- 
ing wood  is  par  excellence  the  favorite  nesting  place  of  the  species. 
Coupled  with  this  is  the  habit  repeatedly  shown  of  colonies  moving 
into  close  proximity  to  any  constant  source  of  food.  Many  colonies 
are  therefore  eflPectively  destroyed  by  placing  pieces  of  decaying  logs 
here  and  there  in  shaded  locations  and  placing  beside  each  one  a  small 
jar  of  honey  or  sugar,  its  top  covered  with  wire  cloth  to  prevent  the 
contents  being  removed  by  bees  and  other  large  insects.  This  at- 
tractive nesting  place  is  shortly  occupied  by  a  colony  of  the  ants  and 
the  latter  is  then  destroyed  in  toto  by  submerging  the  entire  block 
of  wood  in  a  pail  or  tub  of  boiling  hot  water,  after  which  it  is  "re- 
set'' to  attract  another  colony. 

These  measures,  involving  as  they  do  considerable  labor  and  time, 
are  not  likely  to  be  applicable  in  orchards  or  over  large  cultivated 
areas,  but  on  the  small  city  lot  where  protection  from  the  ants  must 
be  secured  or  the  premises  vacated,  they  are  far  better  than  no  meth- 
ods at  all. 

Poisoning  the  Ants 

As  pointed  out  above,  the  use  of  poisons  cannot  aflPord  satisfactory 
relief  unless  the  poison  used  is  one  which  will  destroy  larvae  and  work- 
ers, as  well  as  queens,  within  the  colony.  To  meet  this  requirement 
the  poison  must  be  fatal  but  must  act  so  slowly  when  contained  within 
the  insect  stomach  that  it  will  not  kill  the  foraging  workers  ere  they 
can  transport  it  to  the  nest  and  there  deliver  it  to  other  members  of 
the  colony.  Our  efforts  to  secure  a  poison  meeting  this  requirement 
have  met  with  only  indifferent  success,  the  following  possessing  some 
little  merit  in  this  direction:  One  part,  by  measure,  of  paste  lead 
arsenate  is  thoroughly  ground  with  pestle  and  mortar  with  twice  its 
bulk  of  pulverized  sugar.  This  forms  a  liquid  which  in  turn  is  mixed  • 
with  an  equal  bulk  of  honey  and  the  whole  mass  thoroughly  ground 
and  mixed.  Another  mixture,  nearly  as  good,  is  made  by  thoroughly 
mixing  one  part  of  powdered  arsenate  of  lead  with  five  or  six  parts  of 
honey.  This  is  placed  in  small  dishes  where  the  workers  can  help 
themselves  and  when,  after  a  few  days,  they  cease  to  work  on  it,  it  is 
removed  to  a  new  location.  When  poison  of  this  character  is  moved 
even  a  few  inches,  the  ants  seem  not  to  recognize  it  as  dancrerous  and 
attack  it  with  renewed  energy.  In  an  experiment  with  the  mixture 
of  honey  and  powdered  arsenate  of  lead  a  colony  was  permitted  to 
choose  as  it  pleased  from  the  poisonous  mixture  and  from  T^^^-v^>sjRk\isA. 
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honey  and  other  food,  with  the  result  that  the  mortality  within  the 
colony  slightly  exceeded  the  rate  of  reproduction  and  the  entire  colony 
became  extinct  in  forty-four  days  after  the  beginning  of  the  experi- 
ment. 

When  not  supplemented  by  other  measures,  such  as  mechanical  de- 
struction  of  the  colonies,  the  use  of  these  mixtures  will  not  be  found 
satisfactory  unless  used  steadily  and  persistently  for  a  long  period. 

Sweetened  preparations  of  soluble  arsenic  are  of  little  direct  use 
as  they  kill  the  majority  of  the  foraging  workers  taking  them  and  lit- 
tle, if  any,  of  the  poison  reaches  the  colony  proper.  Such  prepara- 
tions are,  however,  useful  in  driving  the  ants  away  from  limited  areas 
within  buildings,  as  described  below. 

Repellents 

Various  schemes  and  substances  have  been  tested  for  the  purpose 
of  keeping  the  ants  off  tables,  away  from  food  stuffs  and  out  of  build- 
ings and  rooms,  but  the  only  ones  worthy  of  mention  are  the  cor- 
rosive sublimate  *'ant  tape"  and  the  sweetened  solutions  of  white 
arseDic. 

Ant  Tape 

AdU  of  this  (and  of  some  other)  species  will  not  cross  cotton  cloth 
or  tajH?  which  has  been  thoroughly  soaked  in  a  saturated  water  solu- 
tion of  corrosive  sublimate  and  then  dried.  In  practice  the  tape  is 
tacked  around  table  leps,  around  edges  of  shelves,  etc..  to  protect 
su^ar,  candy,  meat,  syrup,  and  similar  materials.  Our  method  of 
preparation  is  to  first  prepare  a  solution  of  the  corrosive  sublimate  i>y 
heating  the  sublimate  and  water  in  a  porcelain  or  granitt  ware  vessel 
until  the  maximum  amount  is  dissolviKi.  This  solution  is  alloweil  to 
cool  to  ordinary-  temperatures,  then  filtered,  and  ordinarj'  eottcm  or 
binding  tape  soaked  in  the  filtrate  for  several  hours.  The  tape  is 
removed  and  pinned  up  on  a  wall  to  dr}\  after  whieh  it  is  n»ady  for 
*  us«v  It  is  very  important  that  no  iron,  tin  or  steel  eoine  in  contact 
with  the  solution  or  with  the  tape  itself  after  being  made.  In  actual 
test  we  have  fnund  the  tape  thus  prepared  to  sueeessfnlly  repel  the 
ants  for  eleven  nionth.s  without  being  renewed. 

For  several  years  **ant  tapt»s*'  and  **ant  papers**  of  this  character 
hav«»  b<»«'n  <»n  snji'  in  Xrw  Orl»*aiis  and  other  sinithmi  riti<*s  in  the 
infrsted  rrpiufi  Th«*  ant  paprr  is  nsually  prrpari*d  hy  painting;  a 
sheet  of  paprr  with  mrrosivf  sul»liniatr  solution  or  somr  mixture 
eontaiiiinp  it  Most  of  tlie  eoninn-n'ial  ant  tapfs  an<l  pap«*rs  art'  care 
h'ssly  iiiadr  aiid  henee  an*  often  found  n<*xt  to  usrlfss  or  an*  effect!Vt* 
hut  H  nhori  timi*. 
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The  use  of  corrosive  sublimate  for  this  purpose  seems  to  be  men- 
tioned rarely  in  entomological  writings,  but  there  is  ample  evidence 
that  it  has  been  used  in  this  manner  for  at  least  two  generations. 
Prof.  C.  W.  Hutson,  formerly  professor  of  history  in  the  Agricultural 
and  Mechanical  College  of  Texas,  informs  the  writer  that  his  father, 
Wm.  F.  Hutson,  who  resided  in  the  vicinity  of  Beaufort,  S.  C,  was  ac- 
customed to  soak  cotton  strings  in  corrosive  sublimate  and  use  them  to 
protect  barrels  and  other  places  ccmtaining  sugar  from  the  native 
ants  as  long  ago  as  1850.  Professor  Hutson  does  not  know  whether 
this  knowledge  originated  with  his  father  or  whether  it  had  been 
handed  down  from  preceding  generations,  but  the  instance  is  inter- 
esting in  showing  how  knowledge  of  much  practical  value  may  escape 
^'oflBcial"  notice  indefinitely. 

Sweetened  Arsenical  Solutions 

Our  experiments  have  shown  that  solutions  of  sugar  or  molasses 
containing  a  small  percentage  of  arsenic  can  be  used  to  "drive''  the 
ants  from  a  room  which  the  foragers  persist  in  visiting.  The  best  so- 
lution of  this  kind  is  made  as  follows :  White  arsenic,  ^/^  gram ;  cane 
sugar,  20  grams ;  water,  100  cc. 

The  arsenic  is  dissolved  in  a  portion  of  the  water  by  boiling  and 
the  sugar  dissolved  in  the  remaining  portion.  The  two  solutions  are 
then  mixed  and  sufficient  water  added  to  compensate  for  the  evapora- 
tion. Fruit  juice  or  other  inert  coloring  matter  may  be  added  to  give 
warning  of  its  dangerous  nature.  Placed  in  small  dishes  l)eneath 
cupboards,  refrigerators,*  etc.,  the  workers  attack  it  vigorously  for  a 
few  hours,  then  in  decreasing  numbers,  and  after  three  or  four  days 
forsake  its  vicinity  entirely.  By  placing  a  small  dish  of  this  poison- 
ous mixture  beside  a  jar  of  honey,  without  other  protection,  we  have 
forced  the  ants  to  entirely  abandon  the  honey  after  having  worked 
vigorously  on  it  for  several  days. 

Prof.  C.  P.  Lounsbury,  Entomologist  of  the  Department  of  Agri- 
culture at  Cape  Town,  South  Africa,  writes  us  that  considerable  suc- 
cess has  been  attained  in  repelling  the  Argentine  ants  from  residences 
there  by  the  use  of  verj'  similar  mixtures.  Those  most  frequently  used 
by  Professor  Lounsbury  are  Cooper's  Dip  and  Golden  Syrup,  equal 
parts,  and  a  mixture  of  marmalade*,  sugar  and  arsenite  of  soda. 

Various  compounds  of  sugar  and  arsenic  under  such  suggestive 
names  as  ''Thunderholdt.''  ''Great  American  Ant  Poison/'  etc.,  are 


•The  teini)erature  of  the  averajLire  refrijrerntor  is  not  h)\v  enough  to  discourage 
the  ants  in  the  least.  Fresh  meat,  lartl.  fruits,  etc.,  are  as  subject  to  attack 
as  if  they  were  in  a  temperature  of  from  70  to  80  degrees. 
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on  sale  in  the  ant  infested  region,  and  while  extravajrant  elainis  are 
made  for  them  by  their  manufacturers,  they  are  of  little  value  jiside 
from  use  as  re[>ellents,  in  which  classiiieatiou  they  should  pro[)erly 
be  placed.  The  prices  charged  for  such  poisons  are  usually  out  of 
all  proportion  to  their  real  value. 

Owing  to  the  dangerous  nature  of  the  ant  tapes  and  arsi'nioal 
poisons,  it  is  our  custom  to  advise  correspondents  that  these  he  pre- 
pared  by  pharmacists  rather  than  by  the  inexperienced  and  labelI«Hl 
with  the  proper  preiwiutions  and  directions  for  usi*. 

Baton  Rouge,  La.,  July  25,  190f). 


ELEODES  AS  AN  ENEMY  OF  PLANTED  GRAIN 

liy   Mybon    II.   Swr.NK,   .i89Mani   State   Kntomoloi/ht,   Lincoln,   Svb. 

Within  the  past  year  a  new  insect  enemy  of  planted  grain  has  crome 
to  our  notiee  in  the  form  of  a  tenebrionid  l)eetle  larva,  which  de- 
stroys the  seed  in  the  ground  before  it  can  genninate.  The  work  with 
this  insect  having  btM»n  continued  for  less  than  a  year,  the  n»sults  an* 
as  yet  necessarily  s<miewhat  fragment4iry.  but  similar  d(*predationK  by 
allied  sjwcies  on  the  Pacific  coast,  whieh  1  am  informetl  by  Proft»ssor 
F.  M.  Webster  are  n()W  demanding  his  att<*ntion.  NtM*m  to  make  de- 
sirable a  preliminary'  re[M)rt  at  this  time.  Our  attention  was  Hrst 
drawn  to  this  new  [M*st  by  a  li'tt«T  nv«»iv<Ml  umb'r  <liit«*  f»f  SrptfniluT 
22.  1908,  fnmi  a  corn'spondeiit  at  I^»aver  City  in  Funiiis  Cininty. 
Nebraska,  complaining  of  numbers  of  thrse  larva*  in  tht-  s^il  wliirh 
wen*  destroying  the  plantinl  wheat  in  that  vicinity,  and  a  spiMMiiu*n 
of  the  larva  eoneeniwl  aeeom[)anied  th«»  b»tt«*r.  A  riMpifst  to  nur  ror- 
rt*spondent  for  more  s|>eeifie  and  detailed  information  rlirited  the 
n»ply  that  the  lan^a*  wen*  abundant  in  the  whrat  t\rUls  north  of  thi» 
town,  tbnM»  or  four  of  th«*m  U*  the  fiH>t  in  the  <lrill  n»ws.  and  in  twi» 
fi<»lds  h«'  kiifw  of  were  doing  a  great  d«»al  of  damagr.  s<»  nnn*h  so  that 
it  would  Ih*  imp(»ssible  to  (»btain  a  stand  of  wheat.  Tht*  situatinii 
was  apparently  serious  enough  to  warrant  personal  invi*sti tuition,  and 
aenmliiiL'ly  on  the  21Mh  of  Sept4*mber  the  writer  visiter!  the  ItMNility 
to  liN)k  over  the  infested  fields. 

Th«'  first  field  visiteil  wiis  one  liH*ate<l  thn^*  niii«'s  n«»rth  of  inwn. 
where  the  larva»  had  been  originally  dis<'nv«*retl  aiul  r»'|Hirteil  upon. 
This  field  had  bi»en  in  corn  the  previous  year.  The  hxrxiv  w«ri-  found 
abundantly  in  everj-  part  of  the  field,  and  about  tU)  p«r  eint.  of  tlie 
[>lanted  seed,  judging  from  several  hundred  kernels  eolleiteH  in  the 
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drill  rows,  had  been  badly  gnawed  so  that  they  could  never  germinate. 
Many  kernels  were  almost  entirely  eaten  up,  as  the  accompanying 
illustration  shows.  As  our  correspondent  had  written,  four  or  five 
of  these  larvae  were  to  be  found  in  every  foot  of  the  drill  row,  and 
in  a  half  hour  over  forty  of  them  were  picked  up.  Another  field 
planted  in  ground  just  broken  from  sod  was  almost  as  severely 
infested.  In  still  another  field  growing  up  to  volunteer  wheat  the 
larvae  were  present  abundantly.  In  fact  this  condition  seemed  to  be 
general  in  all  the  fields  over  the  whole  region,  extending  at  least  over 
the  southern  half  of  Pumas  County,  as  over  a  dozen  farmers  of  the 
vicinity  ^vith  whom  the  writer  spoke  testified  that  their  fields  were  in- 
fested similarly  to  those  examined.  It  was  necessary  with  one  field 
of  ninety  acres  in  winter  wheat  to  completely  resow  forty  acres.  At 
the  prevailing  price  of  wheat  this  was  so  serious  an  item  that  some 
of  the  oldest  wheat  growers  would  not  replant,  but  decided  to  allow 
the  ground  to  lay  over  until  they  could  plant  corn  in  the  spring. 

While  searching  for  larvae  in  the  drill  rows  a  solitary  specimen  of 
Eleodes  opaca  Say  was  caught  as  it  crawled  sluggishly  over  the  ground. 
The  owner  of  the  field  immediately  identified  this  beetle  as  the  same 
as  certain  ** black  bugs**  concerning  which  he  had  just  been  inquir- 
ing, great  numbers  of  which  had  swarmed  in  the  fields  just  after  har- 
vest (late  July),  and  other  farmers  corroborated  this  testimony  from 
experience  in  their  own  fields.  In  fact  we  had  received  reports  of 
this  occurrence,  accompanied  by  specimens  from  McCook,  in  the  same 
general  region,  at  the  time.  So  abundant  were  the  beetles  on  this  farm 
that  the  owner  became  alarmed  and  tried  poisoning  them,  but  with 
what  success  he  did  not  fully  ascertain.  On  hot  days  up  to  the  latter 
part  of  October  the  beetles  were  still  in  evidence. 

After  a  careful  examination  the  larvae  were  identified  as  apparently 
belonging  to  one  of  our  tenebrionid  beetles,  probably  an  Eleodes,  and 
specimens  were  sent  to  Prof.  F.  M.  Webster,  who  corroborated  this 
determination.  The  abundance  of  the  beetles  of  Eleodes  opctca  in  the 
fields  during  the  summer  and  the  great  abundance  of  these  certainly 
allied  larvae  in  the  same  fields  later  in  the  year  justified  our  tentative 
ref(»reuce  of  the  new  pest  to  that  species,  which  identification  has  been 
amply  verified  by  subsequent  rearings  of  the  larvae. 

Following  my  visit  to  Beaver  City  there  was  a  heavy  rain  in  the 
vicinity,  and  immediately  after  this  rain  the  lan'ae  were  found  ** crawl- 
ing all  over  the  top  of  the  ground  by  the  thousand/'  according  to 
our  correspondent,  who  had  agreed  to  keep  the  larva*  under  observa- 
tion for  us,  but  they  returned  to  a  slight  depth  after  the  ground  had 
dried   out   somewhat.       Following  this  rain   the   injuries   distinctly 
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al)ated,  the  larvae  steemingly  not  injuring;  tho  germinated  wheat  or 
Kprouts.  Though  no  com  fields  were  examined  l»y  the  writen  while  at 
Beaver  City,  fanners  stated  that  acme  of  these  larva*  were  present 
there  also,  even  in  one  field  which  had  not  been  cropped  in  wheat  for 
five  years.  Furthermore,  in  our  breeding  eagt»s  the  larvje  ate  corn 
kernels  greedily,  while  two  of  them  were  taken  from  a  box  containing 
several  ears  of  corn  shipped  in  from  Gothenburg,  Nebraska,  as  sam- 
ples of  corn-ear  wonn  injury.  Presumably  they  had  lorated  them- 
st^lvt's  in  the  tips  of  the  fallen  ears  and  in  transit  had  ina<it*  tbfir  way 
out  again.  Accordingly  it  will  not  be  surprising  if  this  insect  is 
found  to  be  at  times  of  serious  injury  to  planted  corn  also. 

On  April  14,  1909,  Mr.  C.  II.  Gable  of  this  office  visited  tht-  same 
locality  and  found  that  the  st^nd  was  so  thin  that  most  of  thi*  ti(*lds 
were  being  disked  preparatory  to  planting  a  new  «Top.  The  larvie 
were  not  in  the  drill  rows,  as  a  most  careful  examination  diselosed.  but 
were  abundant  just  underneath  the  surface  in  the  little  pib-s  of  bM)se, 
dry  drifted  soil,  in  old  com  fields  about  the  half  n>tted  stubs,  some- 
times as  many  as  thirty  about  a  single  stub.  They  w^re  also  fe<Kl- 
ing  upon  the  crowns  (»f  the  wheat  plants  to  a  small  extent,  especially 
where  th<»se  were  adjacent  to  the  drifts  when'in  the  larva*  w<*r»*  «'on- 
gregated.  Mr.  Gable  found  larva?  actually  engaged  in  this  injury, 
the  exact  character  and  extent  of  which  is  shown  in  thi'  aeeompanying 
illustration.  It  is  possible  that  these  larva?  do  not  descend  to  a  great 
depth  in  the  winter  and  that  they  have  considerable  resistan<M»  to 
cold  is  shown  hy  an  accident  which  befell  one  of  our  breedintr  eages. 
On  the  night  of  Januar>'  28  a  stonn  blew  in  one  of  the  windtiws  and 
dashed  the  cage  to  the  fl<M>r.  spilling  the  e<mtents.  This  happened 
at  about  10  p.  m.  and  for  twelve  hours  they  were  exposed  to  a  s\ve«»p- 
ing  wind  of  from  fifty-nine  to  seventy-two  mib^s  an  hour  at  a  ti-nip«*r- 
ature  hovering  alwmt  zero.  The  next  morning  they  wen*  gatberiMl  up 
and  plaiMKi  in  a  warm  r«M»m  and  out  of  eleven  thus  gatb«*nMl  ♦•JL'ht 
riH'ovenMl  activity  and  burrowed  under  the  gn»und  aeain. 

In  our  bn*eding  cages  the  first  pupa  was  found  on  the  mi»rin!iL'  of 
May  28.  when  a  larva  which  had  come  to  the  surfae.-  an<i  lay  tluTc 
«|uietly  fi»r  tbn*e  days  pupated  over  night.  Twelve  days  latt  r.  .lune 
8.  this  pupa  had  tlevdnped  into  a  ))eetle.  Anoth«r  larva,  wlmli  came 
to  the  surfae«»  of  \\\v  ground  May  2S.  had  pupatiil  Ma>  -W  .i\u\  trans- 
fi»niied  to  the  iinae«»  .lune  10.  Other  larva-  pupatitl  <l«»\\n  t.*  -*♦  \.ral 
inrhfs  in  th«-  «artb.  the  last  pupa  beiuL'  si'iMiri^l  .Iul\  l!»  A'irnHt 
siiiiiiltan»*«»iiHly  with  the  i*niergeni*e  iif  the  )n'rtli>  in  tin-  l»r»M«li'  „'  i*  i'jfs 
tliiv  brifjin  appeariiiL'  in  nuTnlicrs  in  thf  lii'ltU.  ;iiiil  iniiii-r  AnU  ot'  Jinif 
17  our  enrres|M»ndent  at  Heavcr  <'ity  reported  laru'«-  innnlwrN  ..t"  ibi-m 
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sTAors  or  eleddes  opaca. 
nil  gtmwii  larva  of  Khn*li'ji  ofMim,  ilnrmd,  Jntrriil  ftiirl  vt'iitml  iis^jt^rTts; 
2.  liirvii* of /;.  (*fHirn  (lowi*r  fijcnrR**!  eoutnv*t*^<l  with  »  liirK«*r  apimrrritly  distinct 
sp«'Cie8  fonnrl  in  siiiiihir  ^ttaatiotis  (two  upfHT  flj^urpsi ;  :i»  alir^rt  larval  tiki Di*  of 
E,  ofHttn;  i,  pnpu  of  same;  5,  iniafjii  <9  )  of  joiiiii* ;  H,  Ix^tMk'  on  ytmii^  lYini 
pliuit.     All  about  uatanilj^ize  «.*xcfpt  i\  wUioh  is  reducnHl  out*  half  (origiunh 

•    *;*  .'♦  :• ;  ?*•  ♦••    ••  ••*      •     •••♦••     •   ..  .  . 
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crawling  about  over  the  ground.  During  the  present  summer  (1909) 
they  have  been  as  abundant  as  last  year,  and  under  date  of  July 
31  our  correspondent  reports  them  in  undiminshed  numbers  but  tend- 
ing to  burrow  out  of  sight  in  the  ground,  probably  for  purposes  of 
oviposition.  A  female  was  dissected  on  August  10,  the  ovaries  of 
which  contained  seven  eggs.  These  eggs  were  oval,  the  chorion  pure 
creamy  white  and  without  sculpture  and  measured  1.5-1.7  mm.  x  .8  to 
.85  mm.  Other  gravid  females  placed  in  a  breeding  cage  with  the 
bottom  shallowly  covered  with  earth  on  August  9  soon  deposited  eggs 
in  the  soil  and  when  this  soil  was  re-examined  August  30  newly 
hatched  living  larvae  as  well  as  larger  dead  and  dried  larvae,  evidently 
hatched  several  days  previously,  were  found,  apparently  fixing  the 
hatching  period  at  something  less  than  three  weeks.  The  newly 
hatched  larva  is  soft,  pure  white  in  color  and  about  2.5  mm.  long,  but 
soon  darkens  and  assumes  its  corneous  integument. 

The  fully  grown  larvae  of  Eleodes  opaca  average  about  16  mm.  long, 
are  yellowish  in  color  and  have  a  very  striking  general  resemblance  to 
wireworms  because  of  their  heavily  chitinized  elongate,  cylindrical 
and  ventrally  flattened  bodies.  The  body  surface  is  glabrous,  except 
on  the  ventral  surface  of  the  head  and  thorax,  on  the  legs  and  on  the 
pygidium.  The  larva  agrees  very  closely  with  Blaisdell's  figures  and 
description  of  the  larva  of  Eleodes  dentipes^  but  has  several  minor 
points  of  distinction,  e.  g.,  the  anterior  legs  are  quite  spineless,  but 
the  intermediate  and  posterior  legs  are  abundantly  spinose,  the  pyg- 
idium is  subtriangular,  with  apex  broadly  rounded  and  bearing  two 
small  spines,  while  on  each  lateral  margin  may  be  found  six  or  seven 
minute  blunt  tubercles,  the  whole  of  the  segment  bearing  scattered 
long  bristles.  The  pupa  is  16  mm.  long  x  3.5  mm.  wide,  creamy  white, 
darker  on  the  head  and  legs,  with  the  antennae  blackish,  and  in  general 
structure  agrees  quite  well  with  Blaisdell's  figures  and  description  of 
the  pupa  of  Eleodes  clavicomis,  but  the  third  and  fourth  ventral  seg- 
ments are  transverse  apically  like  the  others,  the  small  segment  at  base 
of  terminal  cerci  is  but  feebly  emarginate,  the  emargination  of  the 
lateral  processes  of  segments  2-6  are  of  a  radically  different  and  more 
complex  pattern,  while  the  pronotum  has  but  a  single  row  of  closely 
set  lateral  setie,  the  post^apical  and  antebasal  being  very  feeble  or 
lacking,  etc.  The  image  is  well  known  and  has  been  quite  adequately 
described  elsewhere. 

The  success  of  our  breeding  experiments  was  greatly  detracted  by 
the  presence  among  the  larvae  of  what  was  apparently  a  bacterial 
disease.     A  small  dark  red  spot  would  appear  somewhere  upon  the 

•HlalwleU,  Revision  of  the  Eleodilnl  of  the  United  States,  p.  497-499  (1909). 
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body  sutures,  usually  back  of  the  head  or  on  the  terminal  abdominal 
segments,  which  in  a  few  days  would  extend  nearly  completely  around 
the  body  and  within  a  short  time  after  this  the  larva  would  be  dead. 
Three  differt»nt  lots  of  larvw,  secured  at  various  times  and  placet!  in 
different  cages  all  finally  succumbed  to  this  disease.  The  living  lar\-ie 
took  advantage  of  the  presence  of  the  dead  ones  by  eating  them,  and 
several  specimens  were  taken  from  the  cages  in  a  partially  devoured 
condition.  The  larvae  shun  light  and  if  taken  out  and  released  dig 
back  into  the  earth  with  great  rapidity.  When  first  disturbed  they 
almost  invariably  feign  death  and  after  lying  motionless  for  a  time 
suddenly  dig  into  the  earth  or  run  away  with  frantic  energ>'.  The 
pupie  are  very  sensitive  and  wriggle  and  twist  vigorously  if  disturbed 
in  any  way.  The  beetles  fed  voraciously  upon  com  leaves  in  our 
breeding  cages,  gnawing  large  longitudinal  holes  in  them  in  a  short 
time. 

While  Eleodes  opaca  is  undoubtedly  the  species  responsible  for  m<mt 
of  the  injury  to  planted  grain  in  this  state,  fn*<|nently  a  larva  appar- 
ently belonging  to  one  of  our  several  other  species  is  found  in  the  same 
situations  as  opaca.  In  Nebraska  we  have  K.  tricostata  Say,  E.  oh- 
8cura  Say.  E.  suturalis  Say,  E.  pimeliodes  Mann.,  and  E.  hisjnlabris 
Say  extending  over  practically  the  entire  state.  £.  opaca  Say.  E.  ohm- 
leta  Say  and  E.  cxiricaia  Say  occurring  in  the  central  and  western 
portions,  and  E.  nigrina  Ijcc.  occurring  in  the  extreme  northwestern 
part  of  the  state,  and  some  of  these  species  undoul)tedly  occasionally 
attack  planted  grain.  Other  related  genera  may  also  take  some  part, 
as  specimens  of  Embaphion  muricatum  Say  occurred  this  year  in  eoin- 
pany  with  the  swanns  of  Elrodes  opaca  in  the  infested  fields. 


DEMONSTRATION  WORK  IN  ECONOMIC  ENTOMOLOGY 

By   Feankmn    SiiKay.tN,  Jr..   Kntomolot/iMt.  Slate   lhi»t.  o/   Affihmttun . 

Haleifih,  \.  r. 

Probably  every  entomologist  feels  that  the  importance  of  his  work  is 
not  pn>iM*rly  ai>preeiated  by  his  pul>lie.  We  find  that  the  pnhlie  ilm*s 
not  understand  an  entomological  emergeney  when  it  ••xists.  that  it 
do<»8  not  always  take  us  at  our  word  when  we  s;iy  that  n-rtain  treat- 
ments are  effertiv*-,  practical  and  neerssary.  or  if  \hr  piil»lie  listens 
to  our  r«*eoninieiulations  at  all  it  is  only  with  inditftn  iht.  tn  l'o  \U 
way  in  th«*  *M  lini's. 

To  he  sure  there  is  in  every  state  a  pn»gressiv«'  rltim  iit  <  larger  in 
•ome  states  than  in  others,  but  always  in  the  minnnttn   that  ktvps 
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abreast  of  modern  discovery  and  practice, — but  is  tbis  elemimt  really 
the  oue  most  imiwrtaut  to  reach?  It  m  able  to  take  eare  of  itself 
and  is  in  the  mijiority.  It  is  doubtful  therefore  whether  work  eon- 
ducted  especially  for  this  more  intelligent  and  progresHive  element 
really  results  in  that  *' greatest  good  to  the  greatest  number/'  which 
is  often  accepted  as  a  t**st  of  real  utility.  We  take  it  that  with  many 
of  us  the  question  of  reaching  the  great  mass  of  our  constituents  t/* 
feciively,  to  show  them  that  economic  entomology'  n*ally  has  stmiething 
of  value  to  offer  them,  is  a  matter  to  which  we  eould  profitably  give 
attention^  and  upon  which  we  w^ould  be  justified  in  loaking  eonsidt*r- 
able  expenditures. 

And  let  us  state  emphatically  that  we  would  not  advocate  popular 
demonstration  work  to  the  exclusion  of  investigation. — not  at  all. 
Some  of  us  are  so  favored  with  appropriations  that  we  can  carr>*  on 
both  lines  at  once.  Those  of  us  who,  like  mys«.'lf,  are  not  m  fortnTiat*^ 
might  plan  to  set  aside  a  few  wx*eks  of  each  year  for  work  nf  this  smt. 
We  are  doiug  this  in  North  Carolina  and  it  is  working  well. 

On  assuming  the  duties  here  some  years  ago  the  WTiter  fnund  that 
ver>'  few*  fruit-growers  were  spraying  their  trees,  even  when  known 
to  be  infested  with  the  San  Jose  scale,  and  spraying  to  contn:)l  codling 
moth  w^as  almost  unknown.  These  men  knew  no  such  science  as  en- 
tomology  and  acknowledged  no  indebtedness  to  its  teachings.  We 
soon  found  that  the  bulletins  circulated  but  little  among  our  orehnrd- 
ists  and  that  the  average  man  gives  but  little  attention  to  such  bul* 
letins  as  he  receives, 

We  have  taken  up  the  spraying  of  apj>le  trees  with  poisoned  Bor- 
deaux as  the  line  of  work  in  which  we  could  most  certainly  assure  our 
people  of  profitable  returns  for  tlieir  labor. — also  for  the  reason  that 
its  results  show^  up  strikingly  jmd  convinrinsrly.  and  is  rhfrnfori'  a 
8(Mrt  of  advertisement  of  itself. 

During  1908  we  conducted  apple  sprayiti^  denHmstraliuns  m  live 
different  counties  in  the  apple-growing  .'5i*cti<tn»  one  in  each  eonnty. 
The  demonstrations  were  widely  advertised  in  advance.  The  party 
carri(*d  a  bucket  outfit,  as  used  in  sn»all  orchards,  and  a  complete  barrel 
outfit  with  two  leads  of  hose,  extension  rods,  double  nozzles,  etc..  such 
as  is  the  standard  for  small  commercial  orchards.  Three  or  four  Inrs 
only  were  treated  at  each  place,  and  one  of  these  was  sprayed  on  only 
one  side.  The  poisoned  Bordeaux  was  made  up  in  the  presence  of 
the  audience  and  then  sprayed  on  the  trees,  every  step  being  explained. 
We  used  Paris  Green  as  the  poison  for  the  reason  that  it  is  more  avail- 
able to  the  average  man  than  arsenate  of  lead.  This  series  of  pnblic 
demonstrati<ms  was  given  during  February  before  the  buds  began 


TQtrBNAL    GW    ttCOXOIIIC    KMTOMDLOOT 


rv^« 


apeo,  and  at  each  place  we  explained  that  two  more  treatmenU  with 
the  aame  material  would  ho  ^is^n  to  the  ftame  trees.  The  •eoinid 
treattneDls  were  ^ven  jiisrt  after  the  hh^^Moms  fell, — April  16th  to  23d 
in  thk  casi^^and  the  third  treatment  was  given  from  two  to  three 
wedoilAtisr. 
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BURLINGTON 

Tuesday,  February  9.  '09 
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We  felt  tJiat  we  had  carried  our  work  t*)  the  virry  doom  of  the  grow- 
era,  and  yet  the  atteudanee  and  interest  waj*  in  scime  caaes  vtry  dta* 
appointing.  More  than  once  we  went  to  work  at  the  appointed  hour 
with  only  two  or  three  Rpect^tont  In  one  or  two  caaet  eren  the  ownen 
whoie  trvea  were  treated  seemed  rutlier  indifferent  when  the  work 
bcfin.  In  two  or  ttiree  placea  the  attendance  waa  aatiaf aetory.  The 
critical  and  the  faint-hearted  eould  have  easily  declared  the  demao* 
atratjon  work  a  failurt'  and  with  good  nbow  of  reaaon. 

But  by  midaummer  the  treatmenta  began  to  teU.  We  letiuested 
reporta  from  all  Are  growein  in  mid-July,  and  ii^ry  otm  reported  A 
diatin<!t  advantage  in  favor  of  the  sprayed  trees.  (Of  eoune  tltia  ia 
nothing  new  to  the  r(*adera  of  thtA  «l(»i'KN'Atv  but  it  menal  wowitiking  to 
Iheie  ment)  Even  the  spray t^  half  tn^e  ahiiwicd  ita  superiority  ia 
tfeiy  oaaf  over  the  nittpnyed  half  of  the  Mime  tree  A  aeeotid  repoft 
waa  requ^ated  b  Oetolier  and  again  in  tvtr^  ruMt  tlia  grower  ra> 
pi>Hed  thjit  the  prospeeta  of  mid<cumnier  were  mon!  tlian  justified,  that 
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the  foliage  was  healthier,  the  fruit  better,  and  in  better  condition  for 
winter  keeping,  and  several  of  these  men  who  had  never  seen  a  sprayed 
tree  before  in  their  lives  concluded  their  reports  like  this,  which  is 
quoted  verbatim:  **I  will  buy  a  large  spraying  outfit  and  will  spray 
all  my  trees  next  season. ' ' 

But  still  only  a  few  had  been  reached.  It  remained  to  write  up  a 
brief  readable  account  of  the  work,  including  the  favorable  reports 
of  the  growers,  and  to  send  it  to  the  people  wJw  ought  to  be  interested. 
For  several  years  we  have  kept  up  an  inquiry  into  orchard  conditions 
by  means  of  circular  letter  and  blanks,  and  now  have  a  list  of  about 
1,500  names,  representing  about  500,000  apple  trees  in  commercial 
orchards.  This  then  is  a  live  list  of  real  fruit-growers.  This  little 
ten-page  circular  on  ** Apple  Spraying  Demonstrations,  1908"  (Cir- 
cular No.  24  of  this  office)  was  sent  to  this  list,  and  we  venture  the 
guess  that  few,  if  any,  of  the  copies  were  thrown  away,  at  least  until 
they  had  been  read  from  beginning  to  end.  Here  are  a  few  quotations 
from  that  circular: 

*  *  Spraying  must  come  to  be  the  regular  practice  of  the  major- 
ity of  our  growers  and  not  practised  regularly  by  an  insignificant 
number  and  trifled  with  spasmodically  by  a  few  more.  . 
Just  as  soon  as  our  growers  learn  this  lesson  and  make  it  a  vital 
part  of  their  practice  they  will  find  fruit-g^wing  profitable,  but 
not  before.  For  your  own  sakes  study  this  spraying  business  and 
get  to  work  at  it.  ...  It  is  likely  that  similar  demonstra- 
tions will  be  given  in  1909.  .  .  We  hope  that  the  inter- 
ested fruit-growers  will  be  there,  and  then  go  home  and  practise 
what  they  learn." 

The  spraying  demonstrations  for  1909  are  now  completed  and  we 
await  the  harvest  with  confidence.  We  enlarged  this  season  to  twelve 
demonstrations,  each  in  a  different  county  and  all  in  counties  not 
touched  last  year. 

And  now,  after  the  final  results  of  last  year  have  been  published  and 
distributed  (among  those  interested),  we  are  getting  the  real  results 
that  we  have  been  after.  We  are  reaching,  and  reaching  effectively, 
the  actual  majority  of  the  fruit-growers  in  the  neighborhoods  where 
the  demonstrations  are  given.  They  are  all  becoming  acquainted  with 
spraying  methods,  and  many  of  them  have  already  bought  outfits  and 
applied  to  us  for  directions  for  the  work.  A  few  incidents  will  be  of 
interest.  Soon  after  our  demonstration  at  Burlington  a  man  (not  a 
commercial  fruit-grower)  who  attended  was  in  my  office  and  said  ^*^ 
felt  that  he  personally  profited  not  less  than  $10  by  what  he  lei 
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and  he  went  about  twenty  miles  to  attend  the  meeting.  At  Greens- 
boro  there  was  an  attendance  of  nearly  (me  liundred  men,  thrre  for 
business,  and  in  less  than  a  week  afterward  every  hardware  firm  in 
the  town  had  sold  ever>'  spray-pump  in  st4K»k  and  many  more  good 
outfits  were  ordered  from  the  makers.  At  Moeksville  there  was  one 
man  who  came  nearly  forty  miles  by  rail  for  the  oiu*  purpose  of  at- 
tending the  meeting.  Concerning  thiit  same  meeting  Mr.  J.  1). 
Hodges,  in  whose  orchard  the  work  was  done  and  who  is  also  rnimty 
superintendent  of  schools,  wrote  : 

**The  work  wjis  carefully  and  painstakintrly  dniir.  At  i*ai*h 
step  explanations  clear  and  plain,  in  language  (*asily  uiid<'rst<NKl 
by  the  plainest  and  most  unlranii'd  eitizrn.  w<-n'  ina<le.  In  my 
work  as  superintendent  of  8cho<»ls  I  havr  hiM*n  in  all  parts  of  the 
county  since,  and  everywhere  propir  inquired  about  thf  work. 
The  money  spent  by  the  state  in  thes<»  denitmst rat  ions  is  w<*ll 
worth  while,-  is  indeed  bread  <*ast  upon  the  waters  that  will  n*- 
tum  a  hundred-fold  enlarged.** 

At  the  di^monst  rat  ions  at  Shrlby  thrrf  was  a  man  in  jittfn<laiHM*  who 
walked  twenty  miles  fi»r  that  onr  purpos<\  «nd  at  srvrral  mfi»tings 
there  were  persons  who  had  driven  an  equal  or  greater  dist^mrr.  And 
never  before  have  w«*  had  su<*h  a  deluge  of  in(|uirirs  fnmi  p«'rs«»nN  who 
want  to  Ix^gin  spraying  as  we  have  had  this  spring. 

The  ri*ad<*r  may  think  that  we  an*  ovfrdt»ing  tin-  matter,  that  we 
are  lessening  the  dignity  of  tin*  profession  by  a  •  Ih-ap  ap|»t'al  to  the 
public,  but  we  have  had  that  point  t'on.stantly  in  vi«w  all  tln'  timf» 
and  plead  **not  guilty.*'  We  luivr  at  tiinrs  Imiii  a«MUs«Ml  t»f  JM-ing 
tiM)  mild  in  our  claims  for  spraying,  and  havf  bi«*n  toM  that  \\c  sbtMild 
nuikt*  our  statenifiits  more  positivt*  and  l«*ss  roiiditional  Kvitn  ib'tail 
of  th«»  work  is  thought  out  and  providi'il  for  in  atlvan<T.  and  wr  kt^p 
on  tin*  safe  side  of  <*ons(*rvatisni  in  our  statnnfnts  t<»  tin*  irn»\\iTs. 
that  is  why  w**  an*  )L'«*ttinir  their  eonlidrn«'(*  in  this  inatti  r.  In  «  nus,  uhat 
ur  adrist  in  hnv*  pron  n  to  (fum.  This  is  n«>t  rh«-ap«-nini:  •mr  wi«rk. 
it  is  tnakinir  it  availahU  and  is  making  it  truhj  «'rnnt>nii<-. 

\Vr  s«M*  no  rcasiin  why  similar  dfniorj.st  rat  inns  raii?n»t  In-  inmlnftrtl 
in  otli«r  lines  of  iM'nnomie  «»ntonioIouy.  \Vr  imtf  with  mtti.  st  that 
Mr.  K.  I*  Taylor  is  dointr  smnrthing  similar  in  Mis-^'Min  in  ^^praying 
fnr  San  Josi'*  si-alr.  Tin*  (f<*nf*va  <N  Y  Station  lias  l.»i,j  ...n«liu*t«'d 
t«"sts  in  potato  sprayinir.  whieh  only  lat*k  thi-  fiatnn-  "I"  |»iii.  lity  and 
audnri'tH  til  riiakr  thfiii  tnit-  ib  iiioriHtratinns  In  M.i'\  ;irhl  .Mr. 
S\nn»ns  spravfMl  many  orchards  f<»r  th**  growers  at  ••••st  pri-'s  A  very 
similar  work  is  bfinjr  rarrird  on   in   IN*nnsylvania  l»v    Pml'.  s^mi-  Sur- 
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face.  The  object-lesson  method  is  the  favorite  one  among  entomolo- 
gists in  the  class-room.     Why  not  in  the  field  application  of  our  work? 

This  demonstration  work  is  not  experimental  ivark.  We  use  only 
the  methods  that  are  well  established  and  proven  beyond  controversy ; 
it  involves  nothing  new,  doubtful  or  investigational.  We  studiously 
avoid,  for  the  sake  of  simplicity,  the  finer  points  of  detail  of  which 
even  entomologists  are  yet  uncertain.  Nor  is  it  the  same  as  the  prac- 
tical field  test,  since  in  field  test  work  there  is  no  invitati(m  to  the 
public  to  attend,  watch  and  question. 

No  doubt  there  are  states  where  such  work  as  this  would  appeal  to 
a  smaller  class  than  it  does  here.  But  we  doubt  whether  there  is  a 
single  state  in  which  the  majority  of  the  orchards  which  are  set  for 
market  purposes  are  sprayed  systematically.  We  grant  that  the 
majority  of  the  commercial  growers  may  spray,  because  they  have 
learned  how,  but  there  are  hundreds  who  sot  out  market  orchards  and 
whose  orchards  fail  and  remain  utterly  neglected  because  the  benefits 
of  spraying  are  never  brought  home  to  them  in  sufficiently  forcible 
manner  to  be  convincing. 


NOTES    ON    MITES    AFFECTING    CHICKENS 

By  Glenx  W.   Herrick 

The  young  chickens  in  the  poultry  yards  at  Agricultural  College, 
Mississippi,  have  been  curiously  affected  for  the  past  two  summers 
with  a  species  of  mite,  or  what  is  known  in  common  parlance  as  **  red- 
bugs.  ' ' 

On  May  28,  1908,  we  examined  two  young  chickens  that  were  evi- 
dently diseased  and  found  the  sides  of  the  body,  beneath  the  wings 
where  the  feathers  were  scarce,  bearing,  here  and  there,  rather  large 
red  nodules  or  tubercles,  usually  capped  around  the  edges  of  the  top 
at  least  with  a  hard  scab  or  crust.  In  the  center  of  the  crust  of  each 
tubercle  we  found  the  red  distended  abdomens  of  numerous  mites, 
with  their  heads  buried  in  the  tissues.  When  the  scab  was  removed  the 
mites  came  with  it  and  left  a  comparatively  large  cavity  in  the  cen- 
ter of  the  tubercle. 

The  mites  were  evidently  gregarious  and  their  presence  in  such 
numbers  had  stimulated  the  tissues  until  the  nodule  had  been  formed. 
Within  the  nodules  were  masses  of  whitish,  fat-like  tissue,  composed 
of  long,  tapering  cells.  The  mites  were  almost  buried  in  these  masses. 
Occasionally  we  found  one  isolated  mite,  especially  between  the  sec- 
ondary quill  feathers  of  the  wings.  In  each  case  its  head  was  bnri 
in  the  fiesh  like  a  tick. 
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On  June  17  we  examined  other  ehicks  from  the  aame  brood,  which 
were  now,  of  course,  some^diat  larger. 

On  chick  No.  1  we  found  nodules  now  healing  from  which  the  mites 
had  evidently  escaped.  We  also  found  fresh  tubercles  on  the  sides 
of  the  body  with  mites  in  them,  also  isolated  mites  on  the  under  sides 
of  the  wings. 

On  chick  No.  2,  on  the  right  side  of  the  abdomen,  I  found  two  very 
large  tubercles.  On  one  of  them  I  counted  the  red  abdomens  of  seven- 
teen mites  closely  packed  together  like  red  berries,  with  their  heads 
buried  in  the  tissues  of  the  tubercle  like  ticks. 

On  chick  No.  3  I  found  a  very  large  tubercle,  showing  the  bodies  of 
nine  mites,  and  on  chick  No.  4  a  tubercle  was  found  with  the  l>odie8 
of  nineteen  mites  clustered  at  the  apex.  All  of  these  chickens  were 
affected  with  other  smaller  clusters  of  mites,  and  with  a  few  isolated 
ones  on  the  under  sides  of  the  wings. 

I  submitted  specimens  of  these  mites  to  Mr.  Ranks  for  identification, 
and  he  wrote  that  they  were  **Lei>tuH,  that  is.  the  lar\'o?  of  Tn>m- 
bidium.  No  8p(»eies  have  as  yet  be<»n  bred  in  this  country,  so  it  is 
impossible  to  tell  to  what  species  your  material  belonj^.'* 

Professor  Kerr,  in  obser\'ing  the  effect  of  these  mites  on  the  young 
chickens,  says  they  soon  succumb  to  the  mite  attacks.  The  chick 
seems  to  contract  a  diarrha»a,  grows  weaker  and  weaker,  and  finally 
dies.  lie  thinks  thes<>  mites  are  resp<»nsible  for  a  hi^h  mortality 
among  ehi(*kens  in  the  South. 

It  i.s  (|uite  prol)able  that  Uwsv  mite.s  breed  ainoii^r  wimmIs  and  tall 
gra.ss.  where  the  sun's  rays  ennnot  penetrate  and  where  iiioisturr  con- 
ditions an*  favorable.  It  mhmhs  to  me  that  young  rhieks  liable  to  at- 
tacks from  these  mites  should  be  confined  to  areas  kept  <*l('ar  from 
weeds  and  tall  grass.  Thr  mites  will  not  be  apt  to  breed  in  elosi^ly 
cropped  grass  and  in  an  abst»nee  of  shade.  The  heat  of  the  sun  would 
pn»bably  prevent  their  development. 


INSECTS   AND   LEGISLATION 
Hy  K.  V.  Fn.T,  Mha»u,  V.  Y. 
It  is  interest inir  to  note  the  eflfeet  of  inseet  (bpredations  upon  legis- 
lation by  onr  stall-  inu\  federal  t:t»verninents.     Tin*  early  laws  provided 
simply  for  th«*  sttnly  «»f  injurious  ins«M*ts  iiud  plant  disea.sf»s  and  for 
the  «li.ssiiniiiation  of  information  eonoerninp  tliiin  tliroutzh  the  press 
by  means  of  re{)ort.s  atitl  bulletins.     Dr.  T.  W.  Harris  of  Massachu- 
/irffs  nils  th*  first  Anieriean  enttunolotrist  to  receive  compensation  from 
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the  state  for  his  reports,  though  there  was  no  official  entomologist  in 
that  state  till  1870.  New  York  led  in  1854  by  the  appointment  of 
Dr.  Asa  Pitch  as  entomologist  to  the  State  Agricultural  Society,  fol- 
lowed closely  by  the  federal  government  the  same  year  and  by  the 
states  of  Illinois  and  Missouri,  making  provisions  for  the  work  of 
official  entomologists  in  their  legislative  sessions  in  1866-1867  and 
1867-1868,  respectively. 

These  earlier  workers,  though  poorly  compensated  and  hampered  by 
numerous  and  unnecessary  restrictions,  paved  the  way  for  the  more 
comprehensive  legislation  of  later  years.  California  was  a  leader  in 
enacting  a  general  horticultural  law,  designed  expressly  for  the  con- 
trol of  the  codling  moth  and  other  dangerous  fruit  pests.  In  1895 
there  were  only  four  states — and  they  \vestern — which  had  general 
horticultural  laws,  while  four  others,  Missouri,  Kansas,  Minnesota 
and  Nebraska,  had  enacted  special  legislation,  prompted  by  the  ex- 
tensive ravages  by  grasshoppers.  But  two  states,  namely,  New  York 
and  Utah,  had  at  that  time  made  any  legal  provisions  for  the  control 
of  foul  brood. 

The  discovery  of  San  Jose  scale  in  the  eastern  United  States  in  1893 
and  the  subsequent  alarm  among  horticulturists  resulted  in  the  en- 
actment of  numerous  state  laws,  designed  expressly  to  regulate  the 
traffic  in  nursery  stock  and  thus  prevent  the  free  dissemination  of  this 
pest.  This  is  well  illustrated  by  the  fact  that  in  1898  fifteen  states 
had  enacted  general  horticultural  laws,  designed  expressly  to  control 
injurious  insects  and  for  the  most  part  directed  against  San  Jos^  scale. 
Subsequent  years  witnessed  great  activities  among  legislators  with 
horticultural  interests,  and  in  1908  there  were  some  thirty-nine  states 
and  territories  which  had  in  some  way  or  other  made  legal  provisions 
for  the  control  of  traffic  in  nursery  stock. 

Meanwhile  the  gipsy  moth  and  the  brown-tail  moth  had  become 
well  established  in  Massachusetts  and  adjacent  states,  and,  as  a  result, 
all  of  the  New  England  states  and  New  York  have  made  more  or 
loss  comprehensive  provisions  for  the  control  of  one  or  both  of  these 
pests.  Similarly  the  discovery  of  the  boll  weevil  in  Texas,  and  the 
danger  of  its  spread  to  adjacent  cotton-growing  states,  has  resulted  in 
legislation  by  Louisiana,  Alabama,  Georgia,  Mississippi  and  South 
Carolina. 

It  requires  no  great  mental  acumen  in  tracing  the  above  history  to 
discover  a  distinct  relation  between  cause  and  effect.    Most,  if  not 
all,  of  the  horticultural  laws  now  current  in  the  United  States  are  the 
result  of  an  insistent  demand  by  a  more  or  less  extensive  constita^ir 
The  first  enactments  were  designed  to  meet  the  necessitieB  of  a  81 
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situation.  The  laws  specifically  provided  for  the  control  of  certain 
injurious  forms,  and  in  some  instances  at  least  prescribed  the  methods 
of  control.  The  experience  of  recent  years  has  demonstrated  the  wis- 
dom of  more  general  acts,  placing  large  discretionary'  powers  in  the 
hands  of  an  executive  officer.  Furthermore,  legislation  originally 
designed  solely  for  the  control  of  either  insect  pests  or  fungous  diseases 
has  been  broadened  and  amplified  so  as  to  include  both.  A  few  states 
have  placed  the  control  of  insect  pests  and  fungous  diseases  in  the 
hands  of  separate  officials. 

The  exact  method  of  administration  is  not  so  important,  providtMl 
there  be  a  substantial  harmony  between  the  requirements  of  the  in- 
dividual states.  No  argument  is  necessar>*  to  demonstrate  the  wisdom 
of  this,  since  it  means  a  great  saving  of  time  and  expen.se  to  ship- 
pers and  dealers  in  all  stock  subject  to  examination  and  eventually 
a  corresponding  economy  to  the  purchaser.  Earlier  legislation  has 
been  marked  by  greater  or  less  divergence,  while  subse<iuent  amend- 
ments have  gone  far  toward  producing  a  n^asonable  degree  of  har- 
mony. The  advantage  of  general  provisions  with  large  discretionarj* 
powers  for  the  executive  officer  lies  in  the  fact  that  the  hitt<*r  can  read- 
ily modify  rc»quiremeiits  to  mcM^t  the  ne<M*Hsiti<'s  of  rvor-fhaiiging  iim- 
ditions.  An  inwH*t  which  may  be  rightfully  regard<*d  as  a  serious 
menace  today  may,  a  few  numths  or  years  later.  Ik*  ranked  as  of  com- 
paratively little  importance  so  far  as  its  shipment  into  n  certain  state 
or  section  of  a  state  on  nursery  stock  is  concerned,  owing  to  the  fact 
that  the  territory  under  ccv^^.sideration  may  hv  generally  infested  and 
the  introduction  of  a  few  more  individuals  be  of  com[>aratively  slight 
moment.  The  earlier  tendency  of  the  western  states  was  to  t^tablish 
the  county  system  of  insiM»ction,  doubtless  d\w  to  the  fa<*t  that  certain 
counties  possessed  much  more  important  horticultural  ii tenets  than 
others.  The  tendency  of  some  of  these  states  at  least  has  of  late  years 
been  to  strengthen  the  hands  of  the  state  authorities  and  make  the 
county  officials  com  piemen  t  a  r>'  thereto.  The  county  system  has  not 
prevailed  in  the  East,  the  universal  tendency  being  to  put  the  work 
in  the  hands  of  a  state  official. 

The  si>eeial  c(mditions  <*aused  l)y  the  pn«enee  of  the  gipsy  and 
brown-tail  moths  in  New  England  has  resulted  in  diverse  legislation. 
The  earlier  efforts  aimed  at  extermination.  The  later  work  \uis  for 
its  object  control,  and  is  based  upon  a  somewhat  elal»orate  [»lan  of  co- 
operation between  state,  nnmieipal.  village*  and  town  autht)riti«*s.  The 
state  sn|»ervis4*s  the  work  and.  if  its  re<|uirements  are  met.  |>artially 
reimburses  the  e<miinuiiity.  the  refund  being  to  a  certain  extent  in- 
vontoly  projyoriUmaX  to  the  amount  of  taxable  property.     The  federal 
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government,  justly  recognizing  the  danger  of  these  insects  spreading 
to  Other  states,  is  assisting  by  giving  particular  attention  to  the  pre- 
vention of  the  further  spread  of  the  insects.  In  addition,  both  the 
commonwealth  of  Massachusetts  and  the  federal  government  are  co- 
operating in  a  comprehensive  scheme  for  the  introduction  and  study  of 
natural  enemies  of  these  pests  in  the  hopes  of  securing  some  efficient 
natural  check  upon  the  hordes  of  devastating  caterpillars. 

The  presence  of  the  boll  weevil  in  the  cotton-growing  fields  of  the 
South  has  wonderfully  stimulated  popular  interest  in  entomological 
investigations  and  has  resulted  in  the  establishment  of  excellent  quar- 
antine regulations  against  this  insect.  A  secondary  development  has 
been  the  greatly  increased  interest  in  the  general  work  of  the  economic 
entomologist  and  more  adequate  provision  for  local  investigations  of 
that  character. 

Another  incidental  outcome  of  insect  legislation  is  the  enactment  of 
laws  regulating  the  purity  of  insecticides.  This  is  but  the  logical 
sequence  to  the  fertilizer  laws  now  in  force  in  many  states  and  the  pure 
food  law  of  the  general  government. 

The  recent  introduction  of  brown-tail  moth  caterpillars  on  nursery 
shipments  from  abroad  has  emphasized  most  strongly  the  necessity 
of  quarantine  regulations  upon  the  Atlantic  coast.  This  occurrence  is 
but  one  of  a  series  which  amply  justifies  this  nation  in  protecting  itself 
from  dangerous  insects  as  well  as  destructive  fungi.  It  is  only  a  ques- 
tion of  time  before  some  such  legislation  will  be  enacted.  Those 
responsible  for  the  bill  will  undoubtedly*  draft  a  comprehensive 
measure  which  will  afford  ample  protection  without  inflicting  un- 
necessary restrictions.  State  legislatures  are  exhibiting  greater 
friendliness  toward  comprehensive  measures  since  they  have  become 
acquainted  with  the  beneficial  results  which  may  follow,  and  it  is  to 
be  expected  that  marked  progress  toward  efficiency  and  moderate 
uniformity  in  requirement  will  accompany  all  subsequent  amendments. 
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SOME  NEW  RECORDS  OF  APHIDIDAE  IN   NORTH 

AMERICA 

By  H.  F.  Wilson,  Affeni  and  Expert 

INTRODUCTION 

In  the  following  pages  the  writer  desires  to  redescribe  a  little 
known  aphid  which  is  remarkably  divergent  from  other  forms  of  the 
family  Aphididae  and  also  to  give  data  regarding  two  species  known  for 
many  years  to  occur  in  Europe  but  which  have  not  been  recorded 
hereto  from  North  America. 

A  NEW  APHI8  ENEMY  OF  BANANAS 

PentaUmia  nigranervosa  CoquereP 

A  species  of  Aphidae  has  been  found  very  abundantly  on  banana 
plants  in  the  greenhouses  of  the  United  States  Department  of  Agri- 
culture and  was  without  doubt  imported  on  banana  plants  from  some 
country  where  this  fruit  is  grown. 

Pentalonia  nigronervosa  Coq. 

Winaed  vifHpart}U9  female  (Fig.  1). — Qeneral  color  reddish  brown,  eyes 
dark  red,  legs  as  long  or  longer  than  the  body.  antenn«  rent^hlng  beyond  the 
body  and  honey  tubes;  antennie,  nectaries  and  dlHtal  endtt  of  tho  feuHira  ami 
tible  dusky  red;  remaining  parts  of  the  legs  opaque,  with  a  sllfrht  reildlsh 
tinge. 

Antenme  situated  on  prominent  tubercles,  which  are  strongly  giblK>us  on  the 
Inner  side;  segments  1  and  6  equal  In  length.  3  equal  In  length  to  4  and  5  to- 
gether, and  both  with  ten  or  twelve  round  sensoria  pla<'ed  in  a  siuiiewhnt  Ir- 
regular lino  along  the  Inner  side  of  the  micment ;  4  Honiowhat  longer  thnn  5  and 
with  six  small  senaorla.  three  of  them  near  the  middle  and  three  ti>ward  the 
diHtal  end;  7  long  and  slender,  with  two  bristlelike  hairs  at  the  base;  wings 
hyaline;  veins  distinct  and  bordered  by  dusky  Imnds. 

Venation  of  the  wlnga  var>ing  c*onslderably  In  ImlivldualH  and  often  In  oppo- 
site wings  of  the  same  siietMmen ;  flrnt  and  m»cond  oblique  vclnn  n«»:irlv  pMrxillel. 
running  tranavernely  across  the  wing;  cubital  vein  twi>-forke<l  ami  dlwtorte^l  at 
or  near  the  se<*(»nd  fork,  where  the  ^tiginal  vein  Jolnn  It,  the  two  fornrtig  a 
single  vein  for  a  short  distance,  then  sei»sratlng  and  forming  n  dlKtin<-t  fftigmnl 
and  a  cubital  vein.  The  fusing  of  them*  two  velmt  alHi»  forniH  a  cIomhI  cubital 
cell,  which  may  or  may  not  l)e  <iille<1  a  true  wUm  cell. 

Nectaries  nlM»ut  aa  long  a>«  third  antennnl  Hinrinent  :iii<l  reathint;  nliglitly  Ixs 
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yond  the  cauda;  on  live  specimens  semi-erect  and  pointing  inward;  general 
form  cylidrical,  slightly  constricted  in  middle  and  at  a  point  Jost  beyond  the 
flangelike  end;  cauda  very  short  and  ending  in  a  globular  tip. 


Fig.  7. — Pentalonia  nigronervosa ;  a,  winged  viviparous  female;  6,  antenna; 
0,  wings;  d,  cornicles — a  enlarged,  &,  c  and  d  greatly  enlarged  (original). 


Measurements:  Length  of  body,  1.6  ™™;  width,  .75  ™™;  length  of  antennal 
segments  (1)  .08  ™»",  (2)  .08  ™°»,  (8)  .46  "»"»,  (4)  .80  »"»,  (6)  .20  "»"»,  (6)  .09  "»",  (7) 
.90  """;  total  length,  2  "*■";  length  of  femora  on  hind  leg,  .75  <"■";  tibia  and  tarsi, 
1.25  '"'";  nectaries,  .8  "";  cauda,  .07  ™™. 

Wingless  viviparous  female  (Fig.  8). — General  color  light  reddish  brown; 
tip  of  antennae  and  distal  ends  of  femora,  tibiae  and  nectaries  dusky ;  remain- 
ing parts  of  antennae  and  legs  opaque,  with  a  reddish  tinge. 

Antennae  long,  reaching  back  over  the  body  past  the  ends  of  the  nectaries; 
segments  2  and  6  equal  in  l^igth.  7  as  long  as  3  and  4  together;  antennal 
tubercles  prominent  and  gibbous  on  the  inner  side ;  inner  side  of  tubercles  and 
front  of  head  forming  three  sides  of  a  rectangle ;  head  with  a  slight  elevation 
in  front,  on  each  side  of  which  arises  a  short  bristle.  Nectaries  slightly 
thicker  than  those  of  the  winged  forms  but  of  the  same  length ;  cauda  short, 
ending  in  a  globular  tip. 

Measurements  :  Length  of  body,  1.20  •»";  width.  .75  ">™;  length  of  antennal 
segments  (1)  .09  «%  (2)  .06  »»,  (8)  .86  °»°»,  (4j  .20 «""»,  (5)  .18"«,  (6)  .07  ■»»  (7) 
.60  "n*;  total  length,  1.66  »";  nectaries,  .30  "*"»;  cauda,  .06  ««. 
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Winffed  male  (?). — The  male  u  described  Is  qaestlonjible.  Many  small- 
bodied  indlYidoals  were  found  on  the  plants  with  the  winged  and  wingless  fe- 
males. On  accoont  of  the  sise  of  the  abdominal  caTities,  which  would  not  seem 
to  permit  the  development  of  young,  the  small  individuals  were  taken  to  be 
males. 


Fig.  8. — Pentalonia  niffronerrosa,  wingleM  vivlfiarous  female,  enlarged 
(original). 

General  cvtloratiou  of  parts  wime  hh  in  winged  female,  but  aiitenme  without 
dusky  tI|Mi.  AntMinal  tM*giii<'iitM  2,  '^  and  4  together  as  long  as  7.  which  Is 
long  and  slender,  with  a  Riiigle  nhort  bristle  at  the  tip. 

Tlie  avoragi*  mtiuiun*ni<>ntii  of  Ave  Kp(*<*inu»UH  are  an  follows :  I^i^ngth  of  ImmIj, 
1.09 ■■;  width.  .45  *•»;  length  of  aiit4*niial  m*giiientM,  (I)  .07  """.  (2»  .Ofl  "••",  (8) 
M  ■■,  (4)  .23  ""■.  (5)  .20  »«».  (fl)  .07  "'"'.  (7)  .64  ~";  total  length.  l.(W  '"»»;  length 
of  wing,  1.8  »*;  width  of  wing  .70  «"«". 

I^ifia.     Similar  to  the  wlnglens  female  and  with  gray  wlng-pnds. 

An  ant,  PrenolcpU  parvula  Mayr,  a  cftmmon  siMxrles  about  the  department 
greenhouses,  Is  an  attendant  on  this  aphis. 

AN  APHIS  (K'CURRIXG  OS  ANGEUCA  AND  IVY 

Apkis  angelica  Koch 

Specimens  of  Aphis  angelica  Ko<'h  have  been  rect»iv«^<l  l»y  the 
nureau  of  KntoiiiologA'  on  numcrouK  ooeH.sion.s  for  determination,  but 
then*  i.s  as  yet  no  published  record  of  it^  occnrrenee  in  the  United 
Staffs.  K<M'h  tfive«  sa  its  fiwHl  plant  in  Kun)i>«*  Angelica  sylvetiri$. 
In  California  it  is  rcconled  from  Angelica  sp.  and  ivy. 
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Winged  viviparous  female  (Fig.  3). — General  color  grayish  green,  the  gray 
being  due  to  a  pruinoae  secretion  on  the  body ;  wings  hyaline,  veins  clear ;  first 
5  segments  of  antenne,  tip  of  beak,  distal  ends  of  femora  and  tibisB  and  nec^ 
tarles  dusky  yellow;  eyes  and  thorax  dark  brown;  last  two  segments  of  an- 
tenne  and  the  abdomen  green.  The  abdomen  of  some  specimens  has  4  trans- 
verse,  dusky  dorsal  bands,  the  edge  of  the  fourth  band  coinciding  with  the 
base  of  the  nectaries.  These  bands  do  not  extend  entirely  across.  They  often 
merge  to  form  an  oblong  black  patch.  An  orange-colored  band  crosses  the 
abdomen  between  the  nectaries  and  seems  to  be  fairly  constant  In  all  speci- 
mens. 

Eyes  semi-prominent;  beak  reaching  beyond  the  second  pair  of  coxie;  nec^ 
taries  short  and  cylindrical;  cauda  obtuse,  set  with  a  few  short  hairs;  an- 
tennae shorter  than  body  and  very  much  roughened  along  segments  3,  4  and 
5  by  numerous  irregular  s^isoria;  segment  3  with  thirty  to  forty  prominent 
sensoria,  4  with  ten  to  fourteen,  and  5  with  one  large  sensorlum  always  pres- 
ent and  occasionally  also  one  very  small  one;  segments  1  and  2  equal  In 
length ;  segment  3  longest,  slightly  longer  than  6  and  7  together. 

Measurements:  Length  of  body,  3.80  °>";  width,  .95  ™™.  length  of  wing,  8.16 
°*™;  total  expanse,  6.9  "™;  length  of  antenual  segments,  (1)  .07  "•",  (2)  .07  "", 
(8)  .40  «»,  (4)  .23  ™",  (5)  .15  "»«,  (6)  .11  "»",  (7)  .26«»;  total  length,  1.86  »«; 
length  of  nectaries,  .16  "";  canda,  .18  ™";  width  of  canda  at  base,  .10  "»™. 

Wingless  viviparous  female. — General  color  green,  covered  with  a  fine  gray 
pruinosity  which  gives  them  a  dark  appearance ;  eyes  dark  red ;  femora,  tibitt, 
antennae,  nectaries  and  cauda  dusky;  remainder  of  body  green;  abdomen 
with  a  deep  orange  spot  at  the  base  of  each  nectary,  and  two  or  three 
transverse  dusky  bands  crossing  Ju^t  behind  the  nectaries ;  antennae  and  head 
with  a  few  short  hairs ;  cauda  obtuse :  antennro  less  than  half  as  long  as  the 
bod>',  segment  2  being  the  shortest  and  7  the  longest ;  nectaries  cylindrical  and 
shorter  than  in  winged  specimens. 

Measurements:  Length  of  body,  2.6  °*"*;  width,  1.2  "*^;  length  of  antennal 
segments,  (1)  .09"^,  (2)  .06"'".  (3)  .23  "»"»,  (4)  .18™"*,  (5)  .1  ™™.  (6)  .09"",  (7) 
.27  "";  total  length,  .95  ™™;  length  of  necrtaries,  .24  "";  cauda,  .7  "";  width  of 
canda,  .08  "". 

Pupa. — General  color  green:  antennae  and  tibiae  dusky  at  distal  ends;  eyes 
black:  in  other  respects  similar  to  wingless  females;  length  of  body,  2n"n; 
length  of  antennae.  .9min. 

AX  APHIS  ON  MAPLE  IN  CAUPORNIA 

Drepanosiphum  platanoides  Schrank 
Specimens  of  a  large  and  beautiful  aphis  {Drepanosiphum  plaU 
arioidcs  Schrank)  were  sent  to  this  bureau  during  the  year  1908  by 
several  correspondents  on  the  Pacific  coast.  This  species  does  not 
seem  to  have  been  noticed  previously  in  North  America  by  anyone 
interested  in  the  study  of  aphides,  and  since  all  the  specimens  at 
hand  came  from  California  perhaps  it  does  not  occur  in  the  more 
eastern  states. 

In  the  year  1848  Francis  Walker^  gave  an  account  of  the  life 

*Ann.  and  Mag.  Nat.  Hist  (2).  vol.  1,  p.  250-26*. 
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tory  in  England  and  mentioned  ten  varieties  of  the  species,  soggest- 
ing  that  there  is  evidently  quite  a  variation  in  color  and  size. 

A  verj'  interesting  difference  of  fomi  is  noticeable  in  the  viviparout 
and  oviparous  females,  in  the  shape  of  the  h(Kly.  the  former  being  stout 
and  short  and  the  latter  long  and  spindleshaped.  Prof.  C.  P.  Gil- 
lette, in  describing  a  new  species  of  this  genus,  Urcpanosiphum  brag^iif 
figures  the  egg-laying  female  of  that  species,  which  shows  the  elongate 
spindleshaped  abdomen,  and  explains  the  method  of  egg  deposition. 

Descriptions  of  the  forms  at  hand  taken  <>n  maple  (Acer  sp.)  at 
Lorenzo,  Cal.,  by  Mr.  I.  J.  Condit  are  given  below : 

Winged  viviparous  female, — Generiil  color  ro<ldl8h  yellow ;  head  at  base, 
dorsal  plntes  of  thorax.  Joints  of  logs  and  tnrs)  dark ;  femora  and  tiblip  dusky 
oninKe;  antenna*  dusky  at  base,  paler  at  Up;  Ae<>tarieH  yellow,  with  dork  tl|w; 
caada  reddish  yellow;  wings  hyaline,  long,  and  hehl  in  horir^mtal  imwUIuq 
when  at  rent:  Htiinna  opaque;  veins  dusky,  ending  in  indiKtim't  dunky  margins. 

Antenns  long  and  dlender.  almimt  t^Mce  as  long  nn  the  IxMly.  and  set  on  large 
prominent  tuben^les;  M^gment  3  as  long  as  6  and  7  together,  and  with  fifteen 
to  twenty  or  more  elliptiral  senaoria  plac^^l  in  a  n^gular  lino  along  the  up|H*r 
outer  edge  of  the  banal  half  of  the  negin«'nt ;  m^giiuMit  r*  with  one  larg«*  ih*dim>- 
rlum  near  the  distal  em]  i  6  with  three  to  the  large  HeuMoria  irregularly  placed 
on  the  segment  anil  distinctly  separated  from  each  other;  all  the  segments  set 
with  short,  spinelike  brinies;  tip  of  negment  7  with  two  w»ta<*couft  hairs;  head 
broad,  with  two  long  and  two  short  hairs  in  fnmt ;  the  two  ocelli  adjoining  the 
eyes  quite  prominent  and  having  a  dunky  ring  around  the  base  of  each. 

Prothorax  long,  with  several  tuberculate  hairs  on  each  Hide;  abdomen  n>bast, 
set  with  numerouM  short  hairs  arising  from  pnmilnent  tuliercles.  liegs  set  with 
numerous  short  hairs;  tibia*  long  ami  slender,  femora  short  and  stout 

Nec'taries  slightly  curved  outwardly  and  swolU^n  in  the  middle.  Cauda  short 
and  c<mi<*al. 

Measaremeuts:  I^^ngth  of  body,  *3.72  "*";  width.  1.04  "*"•;  length  of  antonnal 
aeinnents.  (U.20""'.  (i)  .0«  """  (.S)  !.«;»"«  (4)  1.2""".  Cn  .84  •»»",  i«».15»".  (7> 
1.4  *"»;  total  length.  0.47  "'"':  h'Ugth  of  wingH.  4.H  •»•»;  total  exiJiuiw*.  10.3-2  "•"»: 
length  of  nt*<*tan«*s.  .*M  ""«;  cauihi,  .2 

Wintfvtl  ovipar-'UM  frtnalr. — 4icneral  tiilor  r<'<Mlsh  y«»lIow  ti>  yellow;  head, 
anteniue  from  middle  of  segment  .1  t<*  end  of  6.  distal  ends  of  femora  and  tarsi 
dusky;  ends  of  niNtarlfs  du^ky  orange;  dorwil  and  ventral  plati*tf  of  thorax 
dark  brown.  The  general  characters  are  similar  to  th<»se  of  the  vivl|iaroas 
female,  with  the  ex<'e|>tiiin  of  the  abdom<*fi.  which  is  longer  and  is  splodle- 
sba|>e<l.  This  form  probably  does  not  <Mi'ur  until  fail,  but  n^  late  as  November 
the  vivifiarous  forms  ran  Im*  ff»und  on  the  uiid«TMiil«*  of  tht*  I(*avt's.  I.«ngth  of 
ImmIv.  3Rim ;  other  m«'asuri*iii«*nts  as  in  wiiig<'«l.  viviparous  female. 

/'m;mi. — Th«*  pupM'  of  Ixith  f<»rms  are  similar  to  ca<-h  (»thcr.  (*xc<^)t  as  to  the 
sba|H*  of  the  alMlomen.  which  in  the  one  mse  is  n>bust  and  in  the  other  spindle- 
sha|N>«l.    rolor  light  reildish  throughout. 
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PLANT  LOUSE  NOTES,  FAMILY  APHIDIDAE;  PLATE  12 

By  C.  P.  Gillette 

On  June  21,  1909,  the  writer  left  Fort  Collins  for  a  trip  east,  and 
made  short  stops  at  Chicago,  Illinois ;  Lansing,  Portland  and  Detroit, 
Michigan ;  Rochester,  Geneva,  Albany  and  New  York  City,  New  York ; 
Palisades,  near  Fort  Lee,  New  Jersey;  and  Washington  and  George- 
town, D.  C,  for  the  purpose  of  collecting  and  taking  notes  upon 
species  of  Aphididae  and  seeing  as  many  types  as  possible.  In  the 
same  month  Mr.  L.  C.  Bragg  started  upon  a  vacation  trip  east,  dur- 
ing which  he  made  collections  and  notes  on  Aphididie  at  Lawrence, 
Kansas;  Kansas  City,  Missouri;  Union  City,  Indiana;  Springfield, 
Amherst  and  Wood's  Hole,  Massachusetts;  and  then,  between  August 
18th  and  27th  last,  the  writer  collected  aphids  at  Portland,  Hood 
River,  Oregon  City,  Dundee,  Corvallis  and  Salem,  Oregon;  and  Se- 
attle, Washington.  The  notes  cover  more  than  one  hundred  species 
and  the  object  of  this  paper  is  to  bring  the  more  important  of  these 
notes  together,  with  brief  comments  upon  the  occurrence  of  the  same 
species  so  far  as  we  have  taken  them  in  Colorado. 

To  avoid  repetition,  I  will  give  here,  once  for  all,  the  dates  at  which 
captures  were  made  at  the  different  points  visited. 

The  dates  of  Mr.  Bragg 's  collections  were:  Lawrence,  June  5  to 
10 ;  Kansas  City,  June  11  and  12 ;  Union  City,  Ind.,  June  13 ;  Spring- 
field, June  14  to  16;  Amherst,  June  16;  Webster,  June  17  to  28; 
Wood's  Hole,  June  28  to  July  5. 

My  dates  were:  Chicago,  June  23;  Lansing,  June  24;  Portland, 
Mich.,  June  25  and  26 ;  Detroit,  June  27  and  28 ;  Rochester,  June  29 ; 
Geneva,  June  29  and  30;^lbany,  July  1;  Central  Park,  N.  Y.,  July 
2;  Palisades,  near  Fort  Lee,  July  2;  Washington  and  Georgetown, 
July  3,  4  and  5;  Portland,  Ore.,  August  18  to  20;  Hood  River,  August 
21 ;  Oregon  City,  August  22 ;  Dundee,  August  23 ;  Corvallis,  August 
23  and  24;  Salem,  August  24;  Seattle,  August  27. 

I  was  specially  helped  in  this  work  by  Mr.  J.  J.  Davis  in  Chicago, 
Dr.  E.  P.  Felt  at  Albany,  Doctor  Beutenmuller  at  Palisades  and  Mr. 
II.  Wilson  at  Washington  and  Georgetown. 

fitch's  types 

While  at  Albany  Doctor  Felt  kindly  unsealed  the  case  of  Pitch's 
types  for  my  inspection.  I  had  wondered  how  it  happened  that  Fitch 
always  had  males  of  his  plant  lice  to  describe.  An  examination  of 
his  types  indicates  that,  to  Fitch,  all  winged  lice  were  males,  as  w"" 
appear  from  the  following  notes: 
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Notes  on  Tjrpes  Examined 

''Aphis  mali,  male,  No.  839/'  In  very  poor  condition  but  one  hind 
wing^  is  still  present,  showing  the  specimen  to  be  a  viviparous  female. 

"Aphis  cerasi,  male,  No.  840."  In  too  poor  condition  for  de- 
termination. 

''Aphis  berberis,  No.  842,  male;  840,  female.''  In  too  poor  condi- 
tion for  determination. 

"Aphis  br<usic€B,  male.  No.  844."  In  very  bad  condition  but  with 
wings  present. 

"Aphis  rudbeckia  (Macrosiphum)  y  male,  No.  853."  An  alate  lonae 
in  fair  condition. 

"Aphis  lanigera  (Schizoneura) ,  male,  No.  861."  A  winged  louse, 
evidently  the  viviparous  pre-sexual  form. 

"Aphis  pyri  (Schizoneura)  male,  No.  862."  Winged  viviparous  fe- 
male, like  preceding. 

"Aphis  imbricatar,  male  and  female."  The  wing  of  the  supposed 
male  has  true  Pemphigus  venation. 

The  specimens  are  all  mounted  on  cardboard  points  on  pins. 

PIEU)  NOTES 

Chermesinae 

Phylloxera  c-vena  Fitch.  Abundant  un  hickory  leaves  at  Roches- 
ter and  Georgetown.  Galls  along  midrib  or  main  veins  and  usually 
near  the  margin  of  a  lt*af .  Within  were  eggs,  larva*  and  pupa* ;  none 
alate  at  Rochester.  Syrphus  larva?  were  also  common  in  the  galls. 
Stem  females,  eggs  and  alate  adults  were  in  the  galls  at  < Georgetown. 
The  eg|<8  and  stem  females  an»  very  pale  yellow,  almost  white;  pupa» 
dusky  yellow. 

Phylloxera  c-fallax  Walsh.  Noticed  at  Rochester  only  on  hickory 
leaves.     Many  of  the  lice  were  alate;  galls  abundant. 

Phylloxera  intermedia  IVrg.  Taken  on  hickor>'  leaves  at  Rochester 
and  (leiieva.  N.  Y..  and  (fi»or«etown.  D.  ('.  At  Roehester  stem -moth- 
ers, eg^'s.  larva\  pupa*  and  alate  adults  were  abundant. 

Phylloxera  vastatrix  IManchon.  <  Jails  on  leaves  of  wild  i:rape  vines, 
common  at  Portland,  Mieh..  <ien«'va  and  lirorjrrtnwn 

Chermes  ahietis  L.  Abundant  on  Abies  iiiL'ra  in  City  Park.  Al- 
liany.  .Inly  20.  None  of  the  lice  ready  to  Iviiw  \hv  u'alls.  thom?li  i.iany 
are  pupa».  The  very  pale  yellow,  nhn(»st  white.  n»lt»r  n|"  lai\;!'  iiiid 
the  position  of  the  galls,  iH»t  terminal,  are  eoixlitions  <|uite  in  con- 
tnwt  with  th»'  ru.sty  brown  lice  and  th«*  terminal  position  of  the  galls 
in  ease  of  Chermes  cooleyi.     Galls  also  taken  at  Geneva. 
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I  have  seen  a  few  smaU  galls  of  this  species  in  City  Park,  Denver, 
upon  spruces  brought  from  the  East. 

Chermes  laricifolice  Fitch.  Rather  abundant  on  Larix  americana 
on  campus  of  Michigan  Agricultural  College  and  at  Geneva. 

Chermes  pinicorticis  Fitch.  On  Finns  strobus  at  Lansing  and  at 
Albany.  It  is  conunonly  very  abundant  in  City  Park,  Denver,  upon 
the  same  pine. 

Pemphiginae 

Tetraneura  ulmicola  Fitch.  At  Lawrence,  just  beginning  to  get 
wings;  at  Geneva  galls  very  common,  some  turning  red  and  in  these 
were  many  alate  lice  and  pupae.  Li  the  green  galls  all  were  nymphs. 
Many  galls  of  this  species  were  also  seen  at  Washington.  Have  once 
seen  galls  of  this  species  in  Fort  Collins  upon  an  elm  from  an  Iowa 
nursery,  set  the  foregoing  spring.    Figs.  1,  2. 

Hamamelistes  spinosus  Shimer.  The  powdery  apterous  form  of  this 
louse  was  taken  in  abundance  upon  the  under  side  of  the  leaves  of 
white  birch  at  Albany.  At  Washington  the  spiny  galls  were  taken 
from  witch  hazel  {Hamamelis  virginica)  along  with  the  galls  of 
Hormaphis  hamamelidis.  The  galls  were  reddish,  and  were  packed 
with  lice  of  about  the  same  color.  In  each  was  found  a  very  robust, 
almost  globular,  stem-mother  and  lice  of  all  stages,  including  the 
winged  form. 

Since  my  return  Mr.  0.  G.  Babcock,  a  special  student  in  entomology, 
on  August  2  brought  me  from  the  foothills  near  Fort  Collins,  at  an 
altitude  of  7,000  feet,  several  leaves  of  the  mountain  birch  (Betula 
fontinalis)  upon  which  were  colonies  of  Hamamelistes  that  seem  in 
every  way  to  agree  with  the  characters  of  spinosus.  This  seema 
strange  as  the  witch  hazel  family  is  not  known  to  occur  in  the  Col- 
orado fauna  for  the  alternate  form  of  this  species,  which  would  seem 
to  be  necessary  according  to  the  careful  work  done  by  Mr.  Pergande 
upon  this  louse  in  the  East.  It  is  possible  that  the  Colorado  form  may 
be  a  distinct  species  with  a  different  alternate  food  plant  not  yet  dis- 
covered. Upon  the  other  hand  it  is  possible  that  this  louse  is  able  to 
continue  from  year  to  year  upon  the  birch.  We  have  found  that 
many  lice  which  have  the  habit  of  alternating  their  host  plants  are  able 
to  continue  indefinitely  upon  one  of  them.  ^Migration  to  a  new  food 
plant  in  early  summer  seems  to  be  for  the  purpose  of  getting  away 
from  natural  enemies  that  have  rapidly  increased  upon  the  wnter 
host,  and  this  habit  is  probably  a  eoni])aratively  recent  development. 
So  it  is  not  strange  that  in  many  species  we  find  this  migrating 
tendency  failing  to  be  universal  among  the  individuals  of  a  colony. 
Chermes  cooleyi,  during  early  July,  almost  completely^-leayefitSskStVJp^^ 
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gpruce  to  go  to  the  red  spruce,  but  only  about  50  per  cent,  of  the  form 
{var  coweni.)  on  red  spruce  migrate  to  the  blue  spruce  each  June. 

Phorodon  humuli  and  Hyalopierus  arundinis  winter  upon  the  plum 
and  leave  in  early  summer  for  herbaceous  plants,  but  we  have  found 
occasional  colonies  of  both  these  species  continuing  throughout  the 
summer  on  plum  foliage;  P.  humuli  is  known  ak^o  to  spend  the  entire 
year  upon  the  hop.  Aphis  bakeri  uses  the  apple  and  the  thorn  (Cra^ 
tegus)  as  its  winter  hosts  and  the  clovers  for  its  summer  food  plants, 
but  we  find  it  remains  commonly  upon  red  and  white  clovers  through- 
out the  year  in  protected  places,  and  occasional  late  summer  colonies 
have  been  found  upon  apple  sprouts.  Other  similar  cases  might  be 
added  to  the  list.     Fig.  3. 

Hormaphis  haniamelidis  Pitch.  The  smooth  cone-shaped  galls  of 
this  species  were  taken  in  great  numbers  upon  leaves  of  witch  hazel 
at  Washington,  Webster,  and  Wood's  Hole.  The  galls  contained  one 
stem-mother  and  in  each  case  examined  many  of  her  offspring  in  all 
stages  of  growth  including  adult  winged  examples.  In  color  these  lice 
resemble  those  in  the  spiny  galls  of  the  pr<H*eding  8ptH»ies.     Fig.  4,  3. 

Pemphigus  hetae  Doane.  Taken  at  Salem,  Oregon,  where  it  was 
common  upon  roots  of  Chenopodium  album  in  an  apple  orchard.  Ap- 
terous form  and  pupce  were  seen,  but  none  that  were  alate. 

This  is  a  serious  sugar  beet  pest  in  Colorado  occurring  ui>on  the 
eastern  and  western  slopes.  So  far  as  I  can  learn  this  species  does 
not  occur  much  ea.st  of  the  eastern  line  of  Colorado.  We  find  the 
native  asters  and  golden  rods  (Aster  and  Solidago  sp.)  favorite  hoet 
plants,  while  it  is  also  common  on  the  roots  of  Vhcnopodium  and  Iva, 
Sens4>ria  on  antennal  joints  alunit  as  follows:  threr.  (5  to  7;  four,  2; 
five  and  six,  1  each.     See  fig.  6. 

Pemphigus  fraxinifoUi  Riley.  This  louse  is  very  common  upon  white 
ash  in  Colorado,  but  we  did  not  meet  with  it  anywhere  east  of  Colo- 
pado.  I  found  the  louse  and  its  injuries  very  cimimon  upon  the  native 
ash  (Fraxinus  oregona)  about  Portland.  Oregon.  It  seemed  specially 
abundant  uiwm  little  tnn^  that  were  but  a  few  feet  hisrh,  tightly  curl- 
ing the  leaves,  many  of  which  were  dead.  St»nsoria :  joints  three,  5  to 
7;  four.  4  to  .');  five.  5  to  ♦>;  six,  2  to  *\.     Fig.  7. 

Pemphigus  acerifolii  Riley.  Mr.  Ilarley  Wilson  .showed  me  this 
species  at  (i«H»rgt»town  on  silver  maple  (A.  dnstji arpum) .  The  lice  had 
nearly  all  left  the  folded  leaves  which  they  had  inhabite<l.  and  the 
leavf»8  had  ripefie<l  and  fallen.  Some  largi'  trees  had  be«*ii  badly  in- 
fest***!.  This  is  a  very  largi*  species,  mea.suriiiir  ils  nnieh  as  4.50""  in 
Ixnly  length  and  spanning  fully  10""*  from  tip  to  tip  of  wings.  The 
Mntpnna  is  vt^ry  short,  barely  exceeding  1"*",  and  the  sensoria  are  eon- 
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fined  to  the  under  surface  of  the  segments,  there  being  only  slight 
indications  of  the  sensoria  from  above.  The  number^  of  sensoria  per 
segment  are  about  as  follows :  Joints  three,  11  to  13 ;  four,  five  and  six, 
5  to  6  each.     Fig.  8. 

Pemphigus  corrugatans  Sirr.  This  species  seems  common  and  wide- 
spread, curling  the  leaves  of  Crategus  and  Amelanchier,  It  was 
abundant  in  curled  leaves  of  Crategus  macrocapetra  and  C.  crusgalU 
at  Lansing,  and  leaves  of  Amela^nchier  canadensis  at  Kansas  City, 
Springfield,  and  Webster.  Alate  lice  was  found  in  all  cases.  This 
is  a  common  species  upon  Amelanchier  alnifolia  and  Crategus  ocd- 
dentalis  in  the  foothills  near  Fort  Collins  and  upon  what  I  take  to  be 
the  same  plants  at  Paonia,  Colorado.  Sensoria :  Joints  three,  16  to  20, 
four,  4  to  6, ;  five  2  to  3 ;  six,  1.     Fig  9. 

Pemphigus  vlmifvsus  Walsh.  The  galls  of  this  species  were  shown 
to  me  by  Dr.  BeutenmuUer  of  Palisades,  N.  J.  The  leaves  of  a  small 
elm  were  much  infested,  the  larger  galls  being  fully  two  inches  in 
length.  Just  an  occasional  gall  was  beginning  to  turn  yellow,  and 
in  these  some  alate  examples  were  found.  In  all  the  galls  stem- 
mothei*s  were  still  present;  they  were  very  pale  yellow  in  color,  large 
and  sub-globular.  All  of  the  descendants  from  the  stem-mother  were 
acquiring  wings.  This  gall  was  abundant  on  small  elms  at  Washing- 
ton, but  the  inmates  had  escaped.  At  Woods  Hole  alate  lice  were 
abundant  in  the  galls. 

The  alate  lice  I  took  were  larger  than  those  Thomas  described 
(Eighth  111.  Rep.  p.  153),  averaging  1.60""  in  body  length  and 
fully  2.20""  to  the  wing  tips,  and  I  find  no  well  marked  indication 
of  a  fork  to  the  cubital  vein.  The  antenna  has  joints  3,  4,  5  and  6,  all 
heavily  ringed,  joint  4  being  usually  the  shortest  and  5  and  6  sub- 
equal.  The  most  pronounced  peculiarity  of  the  antenna  is  the  ab- 
sence of  a  distinct  unguis  as  a  differentiated  portion  of  joint  6,  resem- 
bling in  this  respect,  Hamam^listes.    Fig.  10. 

Pemphigus  tessellata  Fitch.  This  species  was  taken  by  Mr.  Bragg 
from  the  underside  of  limbs  of  alder  at  Webster  and  Woods  Hole. 
Apterous  examples  only  were  seen. 

Pemphigus  populitransversus  Riley.  Taken  on  cottonwood  leaves 
at  Rochester  and  at  Webster.  Very  few  galls  seen.  This  is  a  com- 
mon species  infesting  cottonwoods  in  Colorado.  Sensoria:  Joints 
three,  3  to  5 ;  four,  0-1 ;  five  and  six,  1.  Sensoria  in  distal  portion 
of  joints  5  and  6  very  large,  with  2  to  4  minute  hairs  in  each.      Fig.  11. 

Pemphigus  populicoyiduplifoUus  Cowen.  Stem-mothers  and  young 
of  what  seem  to  be  this  species  were  taken  in  folded  leaves  of  popidus 
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balsamifera  at  Lynn,  Mass,.  June  27.  Sensoria :  Joints  three,  20  to  25 ; 
four,  6  to  8 ;  five,  6  to  7 ;  six,  5  to  7.  Pig.  12.  Drawing  from  Colo- 
rado specimens. 

This  louse  is  of  occasional  occurrence  in  Colorado  upon  the  broad 
leaved  cottonwoods.  The  upper  surface  of  the  leaf  folds  together 
along  the  line  of  the  midrib  and  the  sides  puff  out  like  a  well  filled 
purse. 

Pemphigus  populimonilis  Riley.  Not  noticed  east,  but  was  very 
common  upon  terminal  leaves  of  Populus  trichocarpa  about  Portland, 
Oregon.  Many  of  the  little  pockets  were  dissected  and  in  some 
83rrphuA  larvae  were  seen,  but  in  others  were  the  living  lice,  one  in  a 
gall.  All  acquire  wings.  Apparently  the  young  migrate  from  the 
gall  almost  as  soon  as  bom  and  start  a  home  of  their  own  by  the  irrita- 
tion that  their  l>eaks  produce  in  the  growing  leaf.  This  species  is 
extremely  abundant  upon  young  narrow-leaved  cottonwoods  (P.  on- 
gustifoUi)  in  Colorado.  Sensoria:  Joints  three.  6  to  9;  four,  3  to  6; 
five,  1  to  3;  six,  1.     Fig.  13.     From  Colorado  specimens. 

Pemphigus  vagcibundus  Walsh.  A  single  gall,  quite  immature,  was 
taken  from  cottonwood  at  RcK^hester. 

This  species  is  comparatively  rare  in  Colorado,  but  occasionally  a 
small  tree  is  quite  badly  infested.  The  antenna  has  a  very  long  unguis 
for  this  genus  and  what  is  more  remarkable  the  unguis  seems  to  have 
three  sensoria.  See  Fig.  12.  Sensoria  as  follows:  Joints  three,  10; 
four,  2;  five  and  six,  1  each;  unguis  3.  F>om  alate  lice  taken  at 
Chicago,  111.,  by  J.  J.  Davis,  and  at  St.  Louis,  Mo.,  by  J.  T.  Monell, 
Pig.  14. 

Schizoneurinae 

Schizoncura  lanigtra  Ilausm.  This  species,  almost  universally 
present  in  applr  orchards,  was  not  HptM»ia!ly  sean»hed  for  but  was 
notico<l  at  (M»ncva.  CVntral  Park,  Washinvrton  and  Lawn»no<\  and  was 
nowhere  very  abundant.  This  is  one  of  the  most  s<»riou8  and  gen- 
erully  distrilmteil  inseet  \n^Xs  of  apple  orehanls  in  ('olorado.  Mr. 
liniL'jr  found  the  alate  pre-sexual  form  at  I-awrenee.  So  far  as  I  know 
this  is  thf  earliest  date  for  the  alate  form.  Mr  tJenrL'e  IV  Woldon  re- 
ported an  Jilate  Ioum*  «»f  this  sp«M-i«*s  at  Austin,  ('olorjidi».  .Inly  15.  1909. 
Fitfun*  l-'j  shows  an  rnlartr«*d  ant«*nna 

Sthizntit  urn  uhnl  K  •  am*  ritami  \\\U-\  .Many  alate  lice  and 
nymphs  in  n»ll«d  l.av«s  nf  Am«'ri«Nin  •  Ini  at  <ifn«va,  Albany.  Law- 
ri'm-f  iiiid  \ViMid*s  Ifnhv  Tin*  riirlrd  li-avrs  \Mri*  also  sim'ii  at  Wash- 
inirtMii  ami  <irorift*to\Mi.  and  on  Knrop«>an  dm  'I'Innis  nimfHstris"^  at 
rurvailis  This  Ions*-  is  a  n*al  p«*st  u|»on  whit«*  idm  marly  everywhere 
fjj/it  this  tn**'  is  ftn*\\n  in  Colorado      Th«*  ant^nini  i>  shown  in  Pig.  16 
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Schizoneura  rileyi  Thos  (idmi  Biley).  This  louse  was  described 
from  the  tender  growing  bark  of  the  elm  by  Dr.  Riley  and  was  seen 
by  Mr.  Bragg  at  Wood's  Hole ;  it  is  also  of  conunon  occurrence  at  Fort 
Collins  and  other  places  in  Colorado.  I  am  unable  to  separate  it  with 
any  certainty  from  ulmi,  so  incline  to  believe  the  two  forms  are  one 
species. 

Galls  were  taken  at  Corvallis  on  XJlmus  campestris,  or  European 
cork  elm,  that  were  very  large  pocket-like  swellings,  often  involving 
the  entire  leaf  and  with  a  large  wide  open  mouth  below.  As  the  few 
alate  lice  taken  seem  not  to  be  specifically  distinct  from  the  specimens 
we  have  taken  from  the  common  form  of  this  gall  on  the  American 
elm,  I  am  not  considering  it  a  different  species. 

Plate  12.  Anteonse  of  Aphidldse.  All  alate  viyiparoos  females,  except 
Fig.  5.  All  enlarged  120  diameters.  One  and  2  are  6  and  5  Jointed  antenns  from 
the  same  individual  of  Tetranewra  ulmicola;  3,  Hamamelistes  spinosua;  4, 
from  alate  form  and  5  from  apterous  stem-mother  of  Hormaphis  hamamelidia ; 
6,  Pemphigus  beta;  7,  P.  frawinifolH;  8,  P,  acerifolii;  9,  P.  corruffatana;  10, 
P.  ulmifusus;  11.  P.  p-tronsversua ;  12,  P.  p-conduplifolius;  13,  P.  p-numiUa; 
14,  P.  vagabundus;  15,  Schizoneura  lanigera;  16,  Schizoneura  ulmi.  Original, 
Miriam  A.  Palmer,  delineator. 
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CALIFORNIA  HORTICULTURAL  QUARANTINE 

By  C.  W.  WooDwoKTH,  Berkeley,  CaL 

Entomologists  are  generally  unacquainted  with  the  actual  facts  rela- 
tive to  the  working  of  the  California  horticultural  laws.  The  suppo- 
sition is  that  they  have  really  prevented  the  introduction  of  insects. 
During  the  period  of  the  greatest  horticultural  expansion  California 
had  absolutely  no  restrictions  on  importations.  The  quarantine  laws 
have  been  eflfective  now  for  more  than  a  score  of  years.  In  1896  Mr. 
Alexander  Craw,  then  horticultural  oflBcer  at  the  port  of  San  Fran- 
cisco, gave  a  list  of  ''injurious  insect  pests  found  on  trees  and  plants 
from  foreign  countries."*  These  were  the  insects  which  he  consid- 
ered liable  to  be  introduced  but  which  the  quarantine  was  expected 
to  prevent. 

The  publication  of  a  ''Host  Index  of  California  Coccidae"  by  Essig 
and  Baker^  contains  data  for  checking  up  the  preceding  list,  largely 
supplied  by  Mr.  Edward  M.  Ehrhom,  the  successor  of  Mr.  Craw.  The 
following  species  are  noted  as  established  in  California : 

1.  Psev^aonidia  duplex  Coc.  {Aspidiotus  duplex)  in  green- 
houses (p.  56). 

2.  Chrysomplialus  aonidium  Linn  {Aspidiotus  ficu^)  in  green- 
houses (p.  55). 

3.  Hemichionaspis  aspidistrce  Sign.  {Chion(ispis  aspidistroR)  in 
greenhouses  (p.  55). 

4.  Chionaspis  euonymi  Corns,  in  nursery  houses  (p.  60). 

5.  Fiorinia  fiorinai  Corns.  (Fiorinia  camellicB)  in  greenhouses 
(p.  56  and  58). 

6.  Lepidosaphes  beckii  Newm.  {MytUaspis  citricola),  recorded 
by  Craw  as  already  established  in  one  locality  in  San  Diego 
County  and  eradication  urged,  on  orange  (p.  57). 

7.  Lepidosaphes  gloveri  Pack  (Mytildspis  gloveri),  same  rec- 
ord as  above,  on  orange  (p.  57). 

8.  Parlatoria  pcrgandei  Corns,  on  orange  and  camellia  (p.  56 
and  57). 

9.  Pseudococcus  aurilanatus  Mask  (Dactylopius  aurilanatus) 
in  greenhouses  (p.  59). 

10.  Eucalymnatus  perforatus  News.  (Lecanium  perforatum)  in 
greenhouses  (p.  56),  on  sweet  bay  tree  (p.  62). 

11.  Orthezia  insignis  Doug,  on  Lantana  (p.  61). 

>F!fth  Biennial  Report  of  the  State  Board  of  Horticnlture. 
'Pomona  Jonrnal  of  EIntomology,  Vol.  I. 
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This  list  constitutes  nearly  a  third  of  those  mentioned  by  Craw,  and 
does  not  by  any  means  include  all  the  species  that  have  become  resi- 
dents of  the  state  during  this  interval.  The  horticultural  officers  were 
particularly  on  guard  against  these  scales,  but  they  nevertheless  found 
admittance.  These  facts  do  not  reflect  upon  the  care  of  our  horti- 
cultural officers  because  their  work  has  always  been  most  painstaking 
and  earnest,  but  do  seem  to  indicate  the  futility  of  such  effort. 


AMERICAN  ASSOCIATION  OP  ECONOMIC  ENTO- 
MOLOGISTS 

The  twenty-flrst  annual  meeting  of  the  Air.erican  AsKiK-iation  of 
Economic  Entomologists  will  be  held  in  BoHton.  Mhhk..  during  the 
last  week  in  December,  1909.  A  further  notice  will  he  MMit  to  all 
members  before  the  first  of  November,  together  with  a  blank  to  be 
filled  out  by  all  members  desiring  to  present  pai)er8  at  tht*  ine<>ting. 
In  order  that  the  program  can  be  made  up  so  that  it  can  appear  in 
the  next  issue  of  the  Journal  and  in  the  general  program  of  the 
American  Association  for  the  Advancement  of  Science,  it  is  neces- 
sary that  the  blank  be  filled  out  promptly  and  returned  to  the  secre- 
Ur>'. 

Application  blanks  for  membership  should  be  secured  from  the 
undersigned  at  once  so  that  they  can  be  filled  out  and  returned  in  ad- 
vance of  the  meeting.  This  will  greatly  facilitate  the  work  of  tht» 
Membership  Committee. 

The  meeting  at  Boston  promises  to  be  one  of  the  best  held  by  the 
association  and  it  is  hoped  that  the  entomologists  from  all  R4M*tions 
of  the  country  will  make  it  a  point  to  be  present. 

A.  F.  Burgess,  Strntanj, 
Bureau  of  Entomologj-,  Washington,  1).  ('. 
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Discussion  and  Correspondence 

The  Journal  has  endeavored  to  maintain  an  independent  attitude 
and  at  the  same  time  accord  fair  and  courteous  treatment  to  all.  It 
is  impossible  for  the  editor  to  personally  verify  all  statements  sub- 
mitted in  manuscript.  He  can  only  hope  to  exclude  the  more  patent 
errors.  Authors,  including  those  submitting  reviews,  must  be  held 
responsible  for  their  statements,  provided  the  copy  has  been  followed. 

The  following  communication,  dated  at  Cambridge,  England,  July 
27,  1909,  and  addressed  to  the  editor,  requires  no  explanation: 

'*We  notice  in  your  issue  of  June,  1909  (Vol.  II,  p.  259),  a  review 
of  our  book,  *  Ticks,  A  Monograph  op  the  Ixodoidea,'  over  the  sig- 
nature of  N.  Banks.  We  are  the  last  to  question  the  right  of  the  re- 
viewer to  form  and  publish  an  unfavorable  opinion  of  our  work,  and 
must  bear  with  what  philosophy  we  can  the  low  estimate  in  which  he 
holds  it,  but  it  is  perhaps  permissible  to  protest  strongly  against  his 
distorted  and  misleading  statement  of  facts.  When  the  reviewer 
states  that  the  work  'is  not  a  monograph  in  any  sense  of  the  word,'  we 
cannot  but  express  our  astonishment  and  would  refer  him  to  any  Eng- 
lish dictionary  for  a  definition  of  the  word  monograph.  Our  copy  of 
Webster  defines  a  monograph  as  *a  written  account  or  description  of 
a  single  thing  or  class  of  things;  a  special  treatise  on  a  particular 
subject  of  limited  range.'  Perhaps  Mr.  Banks  does  not  use  a  Web- 
ster's dictionary.  When  Mr.  Banks  states  that  we  have  not  studied 
the  collections  belonging  to  Neumann  nor  those  in  Berlin  and  Paris  he 
is  making  a  statement  about  facts  of  which  he  has  no  personal  knowl- 
edge, for  we  have  received  and  studied  specimens  from  all  the  three 
sources  named.  We  have  examined  five  out  of  the  six  valid  species  of 
ArgaSy  and  our  descriptions  are  based  upon  our  own  examination  of 
these  species.  Similarly,  we  have  personally  studied  eight  out  of  the 
eleven  valid  species  of  Omithodoros.  Consequently  the  reviewer's 
statement  that  a  'number  of  species  known  to  Doctor  Neumann  are  un- 
known to  them  .  .  .  '  gives  a  false  impression  to  anyone  read- 
ing the  review. 

''In  all  cases  we  have  given  the  fullest  credit  to  other  authors.  The 
gratitude  we  receive  at  the  hands  of  ^Ir.  Banks  is  comprised  in  his 
statement  that  we  give  a  'brief  technical  description  (in  many  cases 
more  or  less  compiled).'  Naturally  compilation  has  been  necessary, 
but  to  slur  over  the  original  matter  in  the  book  as  does  Mr.  Banks  is 
unjust.  In  compiling  we  have  sifted  little  wheat  from  much  chaff,  and. 
wherever  we  have  been  able,  we  have  added  information  acquired  by 
ourselves.    This  work  has  entailed  much  labor,  which  we  are  confl- 
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is  appreciated  in  competent  quarters.  Our  'brief  technical  descrip- 
tions' to  which  Mr.  Banks  appears  to  object  are  intentionally  brief. 
We  do  not  believe  in  padding  descriptions  with  useless  detail,  but  seize 
upon  the  essential  characters  which,  in  our  opinion,  after  a  survey  of 
the  group,  serve  for  the  recognition  of  a  species. 

''With  regard  to  the  reviewer's  concluding  statement  that  'most  of 
the  figures  are  taken  from  Neumann.  The  plates  are  original — /  we 
would  say  that  there  are  116  figures  (not  114).  Of  the  116  figures 
45  are  original,  43  are  reproduced,  by  kind  permission,  from  Neu- 
mann's original  blocks  and  28  are  from  figures  by  other  authors.  Of 
the  9  figures  on  the  3  plates  6  figures  are  original  and  3  are  repro- 
duced from  other  authors.  Are  we  to  accept  this  as  an  example  of 
Mr.  Banks'  sense  of  fair  play  or  of  the  scientific  precision  which  char- 
acterizes his  '  brief  technical  description '  of  our  book  T 

"We  fear  that  Mr.  Banks  has  unfortunately  transgressed  the  line 
of  legitimate  criticism  We  regret  that  we  have  been  un- 

able to  make  anything  of  his  descriptions  of  two  species  of  Argas. 
That  others  have  experienced  a  similar  difficulty  with  his  diagnoses  ap- 
pears from  the  fact  that  in  'Das  Tierreich'  (Lieferung  3,  Acarina) 
while  eight  of  his  species  of  Orihatida  are  admitted  as  possibly  valid, 
sixteen  are  relegated  to  the  category  of  'doubtful.' 

"Yours  truly. 
"Geo.  n.  F.  Nuttall,  Quick  Professor  of  Biology  in  thr 

University  of  Cambridge." 


Scientific  Notes 

Injurious  Jun«  B««tl«t,  Anomala  marginatn  Fabr. — At  the  ottirt*  of  the  state 
eiitoiiioh>slAt  nt  TilarkHburg,  Vn.,  a  «>iiii»hilnt  was  n^vntly  hhimywI  fn»iii  Pat- 
rick (*ouuty.  Va..  to  the  eCre<*t  that  a  lar>:e  ai»|»le  orrhanl  wa*<  l)eiii»;  flainajced 
B4Ti4»iiMly  by  Home  l<*iif-eatinK  insot't  and  nM|u«»«t  iiia«l«»  for  an  inv»'stii:ntloii. 
A  visit  on  July  the  14th,  1909,  reveale<l  the  fa»-t  that  a  larjro  nuuibt^r  of  the 
apple  trci*M  in  thiM  or«*hanl  had  lioen  partially  d4*foliat(>«l  l»y  a  si»4*<'i(*M  of  June 
beetle.  The  on^hanl  (*«»nKiHte<l  of  aN>ut  thirty  thousand  appl»*  tnM»H,  fn»ni  three 
to  eljfht  yeara  okl.  Tho  daniai;o  done  to  thiH  or<*hard  wa>*  ho  «'\t«»nslve  that  a 
|N>rti(»ii  of  it  |>rem»iit«l  a  dull  brown,  unli(*altliy  appfaraiH*'  from  a  diHtani*e. 
The  tn*«'s  most  iMTJounly  danuiK<^l  extend«il  ov«»r  an  an^a  of  prtil.al»ly  ont»  hiin- 
dre<l  arn»s.  S4»nie  tr<M*H  were  dannm«'4!  more  than  otluT**:  snini'  of  tlie  smaller 
one**  had  but   few  leaven  left. 

Tbrre  wi»n»  alxjut  twelve  f;ra|M*  vines*  in  front  of  the  m.inaor's  dwellings 
Kuiall  viuea  of  tw«>  or  three  yearn*  tn'owth,  that  were  miin-ly  «b-fnllate<l. 

Thvrv  wvrv  aoveral   hundred  of  tb(*m*  bei'tleM  on  one  appl«'  \rv**  iti   some 
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cases.    Upon  being  distarbed  these  insects  fall  to  the  groand  as  thoagh  dead, 
but  become  active  on  reaching  the  grass  ander  the  tree. 

Their  feeding  habit  closely  resembles  that  of  the  Rose  beetle,  only  they  do 
not  appear  to  attack  the  frnit  save  in  rare  instances.  They  seldom  fly  and 
when  they  do  their  flight  is  only  for  a  few  feet,  from  one  limb  of  the  tree  to 
the  other. 

But  comparatively  few  of  these  insects  were  left  on  the  above  date  as  the 
manager  states  that  they  appear  about  the  middle  of  June  and  leave  about 
the  middle  or  latter  part  of  July. 

Specimens  sent  to  Dr.  L.  O.  Howard  were  identified  by  Mr.  Schwarz  as 
Anomala  marginata  Fabr.  They  are  very  like  the  common  "June  bug"  found 
during  the  summer  season  on  blackberry  bushes,  feeding  on  the  fruit,  only  they 
are  about  half  the  size.  The  male  of  this  species  seems  to  have  the  peculiar 
habit  of  hanging  on  to  the  female,  clasping  the  posterior  portion  of  her  ab- 
domen with  his  anterior  pair  of  legs  when  not  feeding.  The  male  Is  somewhat 
smaller  than  the  female,  abdomen  darker,  thoracic  segment  more  narrow  and 
deeper  green. 

The  examination  of  this  orchard  was  made  after  two  o'clock  In  the  afternoon. 
The  manager  states  that  these  Insects  have  been  doing  some  little  damage  for 
the  past  two  or  three  years  but  had  been  much  worse  during  the  present  sea- 
son than  ever  before.  An  examination  of  the  surrounding  orchards  In  this 
locality  was  not  made  at  that  time  but  no  other  similar  complaints  were  re- 
ceived at  this  office. 

J.  C.  Stiles,  Assistant  EntomDlogist,  Virginia  Crop  Pest  Commission 

Insect  Work  on  the  Shade  and  Ornamental  Trees  in  Brooklyn  for  1909. — 
This  year  was  the  first  one  In  the  history  of  Brooklyn  that  the  Insect  enemies 
of  its  shade  and  ornamental  trees  were  controlled  with  a  marked  degree  of 
success.  This  Is  due  partly  to  the  egg-destroying  work  of  the  previous  years, 
partly  to  the  additional  equipment  of  gas  spraying  machines  and  the  early 
spraying,  but  more  than  anything  else  to  the  better  grades  of  spraying  ma- 
terial employed.  For  many  years  past  the  spraying  done  In  this  city  proved 
Ineffective.  The  futile  results  were  of  common  note,  but  the  cause  was  un- 
known, r^st  year  a  few  chemical  tests  with  the  arsenate  of  lead  In  use  told 
the  whole  story.  This  year  five  other  brands  of  lead,  selected  according  to  the 
tests  re(«rded  In  Bulletin  214  of  the  N.  J.  Agrlc.  Experiment  Station,  were 
employed  and  all  proved  efl[lclent  Twenty-three  thousand  pounds  of  lead  were 
used  and  over  forty  thousand  trees  were  sprayed.  The  Tussock  Moth,  our 
worst  enemy,  and  Datana  ministra  were  the  most  numerous  caterpillars. 
The  elm-leaf  beetle  was  very  abundant,  but  was  readily  subdued  by  the  early 
spraying  and  later  by  the  oil  emulsions  applied  at  the  base  of  the  trees  during 
the  perlcKl  of  pupation.  The  scurfy  and  oyster  shell  scales  were  thickly  In- 
festing five  thousand  elms,  and  an  application  of  whale  oil  soap  at  the  rate  of 
one  i)oun(l  to  six  gallons  of  water  (suggested  by  l*rof.  John  B.  Smith)  proved 
very  effective.  The  Allanthus  and  Cynthia  moths  and  the  bag- worm,  though 
very  numerous  last  season,  were  hardly  seen  this  year.  The  few  pupae  of 
these  si)ocles  all  seemed  to  have  been  parasitized.  The  new  pests  which  are 
becoming  formidable  are  the  linden  borer  (Sapcrda  vestita)  on  the  European 
lindens  and  the  hickory  bark  borer  (Scolptus  quadrispinosus)  on  all  species 
of  hickories.    The  former  Is  as  yet  not  ver>'  serious  and  the  injecf* 
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riirlton  biHuIphId  together  with  th«^  nHiiovnl  of  i\w  ImkU.v  iiif4*Ht(*il  trtnw  proved 
very  nervh'eable.  but  the  hickory  bark  b<»rer  \h  \HH^mi\i\i:  the  nu»i  dniiicerf»tui 
encui^\  threiiteiiiiiK  <»ver  a  thoutuind  tr«>(*8  In  I'ruHiMMt  Park  and  Hixtoim  tlif»a- 
sand  others  in  Forest  Park.     Every  effort  is  bein>c  made  to  cht^'k  itM  ravaireii. 

J.  J.   Lkvino.v.  Arborieuliunst. 

Control  of  tho  Codling  Moth. — At  the  meeting  of  the  American  Pouoloicic-al 
Society  at  St.  Catharine*8.  Ontario,  on  September  15.  Mr.  L.  (*a£kar  of  the  On- 
tario Agricultural  College  discussed  studies  made  by  him  in  the  orchanln  «»C 
Jos.  Tweedle  at  Stony  Creek,  Ontario,  this  year.  He  applied  the  first  spray 
just  as  the  blossoms  dropped,  June  4-7.  but  was  deiayinl  on  the  south  half  «>t 
the  orchard  until  June  10-12  on  account  of  hkh  winds.  At  the  latter  date  but 
few  calyces  had  closed.  Two  iwunds  of  arsenate  of  lead  {>er  Imrrel.  a  pressure 
of  140  iM)unds  with  a  Friend  pump  and  Friend  nozzles  at  a  45  degrees  anicle 
were  used.  The  spray  was  direi'ted  Into  the  <iilyces  and  the  trees  were  thor- 
oughly drenched  In  an  effort  to  lodge  the  spray  in  the  lower  calyx  cavity.  On 
the  Spy,  Jonathan  and  Van  Deveer  this  was  suiH'essful  because  the  stamens 
stand  wide  apart  but  on  the  Greening,  Golden  Russ<^t.  Red  AKtra<*han  and 
other  varieties  It  waa  found  Impossible  to  i>enetrate  the  stamens  with  the 
spray.  The  second  spraying  was  applied  June  25  to  July  2,  when  the  ess> 
had  been  laid  and  some  had  been  hatched.  At  this  spraying  self-boiled  lime- 
sulfur  mixtures,  8-8-50,  with  2  pounds  arsenate  of  lead,  was  Kprayetl  with 
small  aperture  nozzles  at  160  i)ounds  pressure.  On  July  28  the  trees  were  ex- 
amined and  on  the  north  half,  where  spray<H!  June  4.  99"^  of  the  fruit  w*aa 
found  unlnfested.  which  was  eiiually  true  of  varieties  in  wliich  the  spray  had 
not  |>enetrated  to  the  lower  calyx  cavity.  Ninety-four  iK»r  <vnt.  was  found 
clean  on  the  southern  half  sprayed  June  lo.  Many  larva*  which  had  entered 
at  the  sides  of  the  fruit  were  found  to  have  dlc<l  after  entering.  On  S«'pteniber 
13.  when  the  se<vnd  brood  had  entered  the  ap|>les.  the  tr^-es  were  again  ex- 
amlne<1.  On  the  north  half  90'X  were  i^rfw-t  and  tlM»re  wor«'  im  wurinv  i-alyi^ini. 
while  on  the  south  half  75-801  were  clean  and  there  were  s-nne  wnniiy  i*iily«*«^ 
Vnsprayed  orchanls  nearby  had  50  to  100'^  wormy  and  the  nnliard  s|iray«««l 
had  been  50*:^  wormy  the  previous  year.  Two  full  broo<l8  jmimif  in  tlie  Niagara 
iwnlnsula.  K.  d.  s.\m>kbm«»n. 
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The  editors  will  thankfully  receive  news  items  and  other  matter  likely  to  be  of  in- 
terest to  sabscribers.  Papers  will  be  pablished,  so  far  as  possible,  in  the  order  of  re- 
ception. All  extended  contribations,  at  least,  sboald  be  in  the  bands  of  the  editor  the 
first  of  the  month  preceding  publication.  Reprints  of  contributions  may  be  obtained 
at  cost.  Minor  line  flgrores  will  be  reproduced  without  charge,  but  the  engraving  of  larger 
illustrations  must  be  borne  by  contributors  or  the  electrotypes  supplied.  The  receipt 
of  all  papers  will  be  acknowledged.— Eds. 

Over  a  year  ago  the  editor  called  attention  to  the  advisability  of 
publishing  certain  matter,  particularly  general  notes,  in  the  October 
and  December  issues,  partly  because  it  would  limit  the  amount  of 
material  awaiting  publication  early  the  following  year,  and  also  on 
account  of  the  gain  to  be  derived  in  case  discussion  was  desired.  Our 
gatherings  afford  unique  opportunities  for  the  discussion  of  papers 
from  a  variety  of  standpoints.  It  would  be  most  desirable  if  ento- 
mologists could  acquire  the  habit  of  publishing,  at  least  in  abstract, 
certain  types  of  papers  which  they  wished  to  have  discussed  at  a 
coming  meeting.  Announcements  of  investigations  contemplated  and 
methods  to  be  pursued  are  especially  appropriate,  and  we  trust  that 
something  of  the  kind  may  be  seen  in  the  December  issue.  Such  an- 
nouncements and  discussions,  if  they  accomplished  nothing  else,  would 
bring  those  following  similar  lines  into  closer  touch  and  might  result 
in  extremely  valuable  cooperation. 

An  article  on  a  preceding  page  discusses  one  method  by  which  the 
economic  entomologist  may  reach  the  public  and  opens  a  question  of 
much  importance  to  many  readers.  Some  years  ago  Doctor  Forbes 
placed  himself  on  record  as  follows:  **It  is  not  the  facts  of  ento- 
mology we  discover,  but  those  which  we  persuade  the  farmer,  the  gar- 
dener or  the  fruit  grower  to  use  diligently  for  the  protection  or  the 
preservation  of  his  crops  which  make  our  entomology  economic. '* 
This  statement  is  most  emphatically  true  at  the  present  time  and  the 
entomologist  who  does  not  present  his  results  to  his  clientage  in  a  con- 
vincing manner  fails  to  perform  a  most  important  duty.  The  pre- 
cise method  must  of  necessity  depend  largely  upon  the  character  of 
the  work  performed  and  especially  upon  local  peculiarities.  ^Methods 
of  great  value  in  a  community  possessing  small  knowledjje  of  general 
entomology  may  be  entirely  inapplicable  to  a  group  of  well  informed 
fruit  growers  or  progressive  men  engaged  in  other  lines  of  agriculture. 
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Demonstration  work  is  particularly  adapted  to  localities  where  there 
is  very  little  interest  in  economic  entomolog>'.  Practical  experimental 
work  in  well-informed  commiinities  is  most  important,  since  sueh  lo- 
calities, whether  special  attention  be  given  to  publicity  or  not,  in  real* 
ity  become  university  extension  centers.  This  discussion  mifrht  be 
greatly  amplified  and  UDdoubtedly  much  of  value  would  be  derived 
therefrom  if  entomologists  from  different  parts  of  the  country  would 
give  us  the  benefit  of  their  experience. 

The  advisability  of  making  changes  in  the  management  of  the 
Journal  is  a  matter  likely  to  come  up  for  consideration  at  the  com- 
ing meeting.  The  Journal  Publishing  Company  was  organized 
primarily  to  afford  a  ready  means  for  the  publication  of  the  proceed- 
ings of  the  American  Association  of  Economic  Entomologists.  There 
was  no  thought  of  monetary  gain,  cither  <m  tho  part  of  the  company 
as  a  whole  or  by  specially  interested  individuals.  In  fact,  care  was 
taken  in  drafting  the  articles  of  organizati<»n  to  prevent  one  or  a 
group  of  individuals  fnnn  securin^r  control,  since  it  was  deemed  wise 
to  have  a  thoroughly  representative  organ.  The  Journal  Compant 
has  demonstrated  the  possibility  of  issuing  this  serial  without  financial 
loss.  The  question  has  l)een  raised  as  to  the  advisabilty  of  the  asao- 
cation  taking  over  the  Journal  and  have  the  membership  fee  (the  lat- 
ter raised  to  $2  for  active  members.  $1.50  for  associate  inemhei'H  and 
$1.00  for  foreign  members)  include  subscription  to  the  official  or^an. 
Every  economic  entomologist  should  possess  a  copy  of  this  publica- 
tion. The  wisdom  of  this  will  b<*come  much  more  apparent  in  subae- 
quent  years.  Some  amendment  to  the  by-laws  would  be  neeesHary  if 
the  change  is  made.  This  can  easily  be  arranjred  by  the  s<H»retary 
giving  thirty  days'  notice  of  the  proposed  amendments.  This  chnnfte 
would  render  a  i)nblislnng  eompany  unnecessary,  jrive  the  asso4*iation 
direct  contn>l  of  its  official  organ  and  effect  an  e<*o!ioiny  in  the  ool- 
bvtion  of  .sulmcriptions. 


Keviews 

Kkcent  Work  on  tiik  (*oi)LiNr,  Moth. — Tim*'  nr. nt  reports  of  in- 
vestiiratious  of  the  codlinir  moth  have  adtb-d  vcrv  much  tn  our 
knoN\le<lge  of  the  life  history  and  control  of  this  prst  in  Arkiiusiiaf 
Virginia  and  (i«*oriria.  TIk'si*  studies  cnnfirin  ol»s«i  v.itiMns  niade  liy 
oth«*rs  on  the  following  points:  Pra«-tically  all  ♦l'l'^  of  tin-  first  gen- 
eration are  laid  rm  the  leaves;  a  larirer  pri»i»<»rtion  of  tin*  larvje  of  tho 
he(*ond  l»rood  enter  at  the  siile  and  strin  ;  tin-  dniHlnni:  spray  shows  no 
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greater  efficiency  at  100  to  120  pouDck  preamre  than  the  mist  spray ; 
late  spraying  applied  so  that  tlie  foliage  is  covered  when  the  fii*st 
eggs  hatch  destroys  the  first  brood  of  larv«  very  effectively,  although 
not  as  well  as  the  spray  directed  into  the  calyx* 

These  studies,  particularly  the  first,  show  a  marked  advance  in  ex- 
actness of  method  in  the  study  of  the  life  history^  and  the  care  with 
which  spraying  experinientu  have  been  arranged  and  form  a  most  im- 
portant addition  to  our  knowledge  of  the  subject.  With  the  data 
which  has  been  recently  presented  from  various  parts  of  the  country 
;i  complete  monogniph  of  the  life  history  and  the  means  of  control  of 
the  codling  moth  may  now  be  prepared  for  the  country'  as  a  whole 
and  cai*eful  comparison  and  study  will  reveal  not  only  most  interest* . 
ing  differences  in  life  history  due  to  different  climatic  conditions. 
_whieh  will  have  a  practical  bearing  upon  means  of  control,  but  will 
undoubtedly  furnish  a  most  interesting  biological  study  in  con- 
nection with  the  effect  of  climate  on  the  number  of  generations,  hiber. 
nation,  etc. 

The  Codling  Moth  in  the  Ozarks,  by  E.  L.  Jenke,  IT.  S.  Dept. 
Agric,  Bur  Ent.  Bull  80,  Part  I,  p.  32,  figs.  8  (June  26,  lOOfi 

Mr.  Jenne  gives  a  repiort  of  the  life  history  studies  commenced  lu  1907  at 
SUoain  Springs,  Benton  County,  Arkansas.  The  account  of  the  Jife  history 
fivon  t«  the  most  complete  iimi  sntlsfactory  study  of  the  life  history  of  the 
codling  moth  for  a  pven  locality  which  we  have  seen.  The  arrnngement  is  ad* 
mlrahle«  the  datu  Is  well  presented  and  full  and  when  compared  with  that  of 
previous  years  shows  the  seasonal  variation  iu  the  life  history.  The  spring 
pujfcje  utvur  Croni  March  1  to  June  1,  the  length  of  the  impal  stu^e  deiTeas- 
Ing  with  the  advance  of  the  season,  and  the  moth*  emerge  from  March  31  to 
June  8.  the  maximum  emergence  l>eing  on  May  12,  ahout  a  month  after  the 
■pple  hlofisoms  dropperl.  The  life  of  a  moth  nverngcd  about  ten  days  and  the 
^gga  were  laid  three  to  five  days  after  emergence.  The  first  brood  of  eggs 
commenced  on  April  7»  were  abundant  by  April  27,  and  the  last  were  laid 
May  27.  Practically  all  the  eggs  were  laid  on  the  leaves.  Eggs  laid  on  Ajiril 
19  hatched  in  19.6  days*;  those  laid  May  10  hatched  In  7,5  days.  The  first 
Inr^'je  were  found  April  li7,  three  weeks  after  the  apple  r^^tals  fell.  In  1907 
they  were  found  on  May  18,  or  six  weeks  after  the  petals  fell.  The  major- 
Ity  of  the  Iarv»  entered  the  fruit  during  May,  this  being  due  to  the  coa- 
eentration  of  the  first  brood  due  to  the  shorter  i»eriod  of  jiupw  and  eggs  as 
the  season  advanced. 

The  first  cocoons  of  the  first  new  brornl  of  pupa*  were  nb^erved  l^Iay  27  and 
the  last  on  July  15.  In  1907  the  first  c'cu^wn  was  oha^n-ved  on  June  12  and  in 
1906  on  June  5.  The  average  life  of  the  first  brcMKl  of  larva*  In  the  fruit  was 
23,8  days.  7,2  days  elapsetl  lietweeu  Ih**  time  the  larv*!  leave  the  fruit  and 
their  pupation.  Thus  the  first  brootl  of  pupip  overlap  Uie  spring  brood  twelve 
days.  An  average  of  10.7  days  fs  passe*!  by  the  first  brood  of  pupaB,  It  should 
be  noted  that  Mr.  Jfune  msvs  the  term  '*brnod"  in  speaking  of  any  single  stage 
of  the  imiect  and  the  word  '^generaticm"  to  Include  all  stages  of  the  life  cycle. 
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The  flmt  larv»,  pupie  and  moths  in  the  spring  ure  termed  the  spring  hrood 
and  generation  respectively  and  the  first  generutlcm  tftmuieniH^s  with  the  ens 
laid  by  the  spring  moths.  This  nonien<>lature  Im  s<ini<*whiit  (IKTerent  frt»m  that 
which  has  usually  been  used  in  dIscuKsing  the  life  history  of  the  nMlling  moth 
and  may  tend  to  confusion,  but  is  here  followed.  The  flrnt  ninth  of  tlie  first 
brood  emerged  June  8.  whereas  in  1907  it  emergml  on  June  25.  and  in  1906 
on  June  19.    The  moths  of  this  generation  lived  6.2  days. 

8uuuning  up,  the  life  of  the  first  generation  from  the  time  of  ovi|N>HitluD 
to  the  emergence  of  the  moths  re<iuired  an  a%*eragc  of  54  <1iiyH.  Tlie  8e«<ond 
bnxMl  of  lar%'»  began  to  leave  the  fruit  July  15  and  the  last  of  thorn  left  the 
fruit  early  in  September.  The  average  time  in  the  fruit  was  24.6  dayM.  while 
in  1907  it  was  but  18.1  days,  though  the  conditiimH  were  soniewluit  difff-reDt. 
After  leaving  the  fruit  11.8  days  pasned  l>efore  the  larvie  pupatetl.  Very  few 
larva*  pupated  after  August  20.  The  pupal  stage  avenigcd  10.5  clays  and  the 
time  in  the  ixxtMrn  20.4  days.  The  se<'ond  broo<l  of  moths  romineni*c<l  ti» 
emerge  July  25.  were  abundant  In  August  and  dimiulstuNl  tlimugli  September. 
The  life  c}\*le  of  the  seitind  generation  thus  re<iuire<l  an  average  of  49.5  days, 
which,  with  5  flayx  before  oviposition.  makers  a  total  of  54.5  diiys.  mm  against 
49  days  In  1907.  The  first  eggs  of  the  thinl  bnHMl  wore  laid  .Vugnnt  5  anil 
the  last  (Mober  16  from  a  moth  emerging  O-tobiT  1.  All  (*ggH  laid  bi>fore 
August  28  hatchetl  in  5  dayn.  In  Septeml»er  the  length  of  the  egg  staice 
lengthened  to  the  maximum  time  for  those  in  the  sprinu.  The  tirnt  larv» 
of  the  third  brocNl  occurred  August  14  and  l>egan  to  leiive  tlie  fruit  Septemlier 
2.  having  been  24  days*  in  the  fruit.     All  of  these  hilK*rnati>«l. 

A  few  larvie  falle^l  to  pupate  early  in  the  season,  tiut  of  the  flrnt  briNxl 
there  were  three  and  of  the  sei^md  brocHl  four  larvn*  whirh  hibernate!  without 
pupating.  In  1907  out  of  41  larva"  5  of  the  sei-omi  bnNKi  faiie<i  to  pupate. 
In  1908  the  majority  did  not  pupate  itfter  August  LM)  and  ail  hibernated  aftor 
September  first. 

There  can  l»e  no  <iuestion  as  to  the  «'orre<'tnt»ss  of  tliere  l»t»ing  three  hnMida 
for  three  generations  were  reared  fn»m  f«»ur  eggs  lai<l  May  4.  Tlie  l»aiid  rec- 
onlK  show***!  that  then»  were  five  tiiiies  as  many  larva*  of  tlio  S4»<inid  l)nHMl  ns 
of  the  firKt  br<M)d.  but  that  the  thinl  l>rmNl  was  hardly  larKer  tlian  the  fin«t« 
due  to  the  €»arly  harvestim;  of  tlie  «r'i'  Tills  Is  tin  liii|M»rtaiit  fartur  in  the 
cuntn>l  of  the  iiMiliiiK  moth  in  ^<  nliiern  l<<aiities  or  wliere  early  fruit  Is 
grown,  the  im|N>rtan<i*  of  which  has  n<»t  hct'ii  usually  iiotcil  and  was  cvidence<l 
by  the  rather  Hinall  |»er(*entage  of  infeHtatinii.  but  r»o<.  of  Wliu^ap  apples 
and  60S  of  Hen  DaviM  Ix^ing  infesttil  on  unsi>ray(><l  tre<*s. 

Life  History  of  the  Codling  Moth  in  Virginia,  )»y  J  K.  Bitk, 
Va.  Alt.  Exp't  Stati<»n  Kept,  for  1!H)S.  p.  .'»4  M):  \\\:   X^  :»:{. 

The  life  history  has  not  Imi'U  m*  carefully  Htudieil  hy  Mr  r»u- k  in  Virginia, 
but  the  reiHtrt  gives  very  valuable  data  and  uiidoiibtciliy  prcscurs  the  uio**!  Im- 
|M»rtaiit  data  nmcerning  the  life  hlj*tory  from  a  practi«-:il  standpoint.  Further 
life  hiHti»ry  Mtudies  with  a  larger  amount  of  inattTlal  rarr  iil  nii  at  tlie  dlfTereiit 
latitudes  in  Virginia  would  make  a  nMWt  valuatde  additnii 

The  effe«'t  of  birds  in  the  d(*struction  of  winter  iarv.i-  \x:is  studn^l  :iiid  It  waa 
i>t<tiiiiat(*«l  that  H.*»  uere  «le>»tn»ye<l  by  them.  Tfie  spr  n::  pui-.i-  \mt»'  f->iiiK] 
Marcli  '2S  and  mont  of  the  larva*  had  puftatcil  i»y  April  l'n  I'Ik-  •Mrii«r  piiftir 
re<piire<l  aUiut  30  days.     The  first  moth  e!iierg«»<l  April  ::♦*.  and  tin-  I:mt   June 
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1,  the  iiinximaiu  euiergence  being  about  the  middle  of  May.  One  moth  lived 
14  days,  but  the  average  was  from  2  to  7  days  in  Jars.  More  eggS  were  ob- 
served on  the  fruit  than  have  been  noted  elsewhere,  25  being  found  on  apples 
against  50  on  leaves  on  May  25,  but  this  count  is  hardly  large  enough  to  be 
conclusive.  Biossoms  dropped  about  4l>ril  30  and  the  first  larva?  were  found 
in  apples  about  June  2,  though  a  few  entered  earlier.  Seventy-one  per  cent, 
of  the  larva  entered  the  calyx,  217c  entered  the  side  and  8%  at  the  stem. 
The  first  brood  of  moths  occurred  from  .July  4  to  August  28,  the  maximum  be- 
ing about  the  middle  of  July  and  the  maximum  of  the  larvio  found  under 
bands  was  July  13.  Eggs  were  laid  on  July  15.  15  being  found  on  leaves, 
10  on  apples.  These  hatched  in  five  days.  Sixty  per  cent,  of  the  second  brood 
of  lar\'a»  entered  the  side  of  the  apples.  Pupation  stopped  about  August  8. 
The  band  records  talien  at  Blacksburg,  latitude  37.25  degrees,  altitude  2,170 
feet,  show  maxima  at  June  28  and  July  30,  while  at  Bmporia,  latitude  36.45 
degrees,  elevation  200  feet,  the  maxima  were  June  6  and  August  5.  A  fuller 
study  of  the  life  history  at  these  two  points  would  therefore  undoubtedly  re- 
veal important  differences,  with  probably  a  third  brood  at  Emiwria.  The 
observations  on  the  life  history  were  made  at  Blacksburg. 

Well  arranged  spraying  experiments  were  carried  out  on  York  trees  with 
well  planned  plots  and  with  both  dropped  and  picked  fruit  recorded.  70.9% 
of  the  fruit  was  wormy  on  checked  trees.  The  results  indicate  that  4  ounces 
Paris  green  was  not  quite  as  effective  as  1V4  pound  arsenate  of  lead.  Drench- 
ing the  trees  with  Bordeaux  nozzles  with  100  to  120-pound  pressure  with  a 
barrel  pump  showed  no  benefit  over  a  mist  spray.  A  pressure  gauge  was  used 
and  a  constant  pressure  maintained.  Plots  15  and  16  were  in  a  separate 
orchard  of  Ben  Davis  and  so  were  not  comparable  with  the  previous  plots. 
They  were  sprayed  two  to  four  weeks  after  the  blossoms  droppe<l.  Six  ounces 
of  Paris  green  seemed  to  be  of  equal  value  to  2  pounds  arsenate  of  lead. 
With  41.527c  wormy  on  the  check  trees  there  were  but  2.12%  and  4.29%  wormy 
on  the  sprayed  trees  and  1.86%  and  4.56%  of  the  picked  fruit  wormy.  This 
indicates  that  the  later  spraying  gave  practically  as  large  a  per  cent,  of  good 
fruit  as  the  earlier  spraying  directed  into  the  calyx. 

The  Codling  Moth  or  Apple  Worm  in  Georgia,  by  W.  V.  Reed, 
Ga.  State  Bd.  Ent.  Bull.  29,  March  15,  1909,  p.  37;  fig.  23. 

Studies  of  the  life  history  were  made  at  Cornelia  in  1906.  Pomona  In  1907, 
and  Tallnimosa  in  1908.  In  1906  the  spring  brood  of  moths  emerged,  May  6  to 
24,  maximum  Maj*  12;  in  1907  from  April  25  to  May  17.  and  in  1908  from 
April  9  to  26.  These  results  are  based,  however,  on  but  from  10  to  20  moths 
each  season. 

Eighty-nine  per  cent,  of  the  first  brood  of  eggs  were  laid  on  the  foliage  and 
9^c  on  the  fruit  in  964  eggs  observed.  The  eggs  of  the  first  brood  hatch  In  an 
average  <»f  9  days.  During  .July  the  se(Hind  broiKl  hatch  In  5%  days.  Mr. 
Reed  has  succeeded  in  rearing  larvse  on  leaves  entirely  and  finds  frequent  evi- 
dence of  their  work  on  foliage  in  the  orchard.  Seventy-one  per  cent,  entered 
the  calyx,  16*^  the  side,  and  8%  of  the  larvw  entered  at  the  stems  during  the 
season.  The  average  life  of  larvae  in  the  fruit  was  28  days  for  the  first 
brood,  and  from  13  to  36  days,  averaging  less  than  three  weeks  for  the  second 
brood.  Most  moths  lived  less  than  a  week,  though  one  lived  25  davs,  but  he 
concludes  that  the  average  life  is  two  to  three  weeks.     Including  5  days  from 
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emergence  of  uoth  to  oTiposltlon,  the  second  f(enerntlon  retiuires  an  avem^e  of 
48  dnyn  (35  to  65  days).  A  life  hifttory  chnrt  Ih  ^iven  Hhowing  the  derelap- 
ment  of  tlireo  full  generations  and  i>nrt  of  a  fourth,  this  biMng  hased  on  con- 
tinuous reiirings  throughout  the  season.  I»ut  the  dlsi'USHion  of  the  life  hlstorjr 
might  well  have  l)een  amiilitled.  Mr.  Heed  concludes,  however,  that  protMibly 
there  are  usually  only  three  generations  and  sometimes  only  two  and  a  partial 
third.     Some  larvae  of  each  brmid  fall  to  pupate  and  hibenuite  over  winter. 

(*ou<*eming  spraying  Mr.  Heed  states  that  on  the  proi>er  time  of  spraying 
for  the  first  brood  hangs  78*^  of  successful  ccmtntl  f<ir  the  season,  althoosb  the 
sectmd  brood  doett  more  actual  damage  than  the  first  brood. 

Spraying  experiments  were  carried  on  at  Tallai>oosa  and  Pomona.  Un- 
fortunately no  re<-on1s  of  dropi)ed  fruit  were  made  and  at  Pomona  only  500 
fruit  were  counted  from  a  single  tree  in  ea<'h  plot.  The  arrangement  of  the 
plots  was  also  unsjitlsfactory.  f'onsistlng  of  Htralght  rows,  side  by  side,  ao 
that  there  must  have  l^een  considerable  infiuence  of  one  plot  on  another.  Nor 
was  the  time  of  spraying  well  arranged  to  show  the  exact  value  of  the  early 
sprays  after  the  first  or  the  best  time  f<»r  their  applicati<»n.  The  first  was 
given  when  the  i>etals  fell  (April  6)  :  se<'ond,  }>ef(»re  ctilyx  close<l  (.\prll  IS)  ; 
thinl.  10  days  later  (April  23);  fourth,  14  days  later  i April  27);  and  fifth, 
when  se(*(»ud  brtMNl  eggs  hatched  (June  12 >  :  and  two  weelis  later  (June  26). 
Tlu»ref<»re  the  results  c»f  the  ^<prayiIlg  «*xperim<nit.s  <'an  lianlly  \h*  riicarded  as 
very  <f>m*lusive.  but  studicnl  in  a  bn»ad  way  indicate  the  following  results: 

Hut  little  difference  was  indicateil  in  the  value  of  the  first  three  spraylnies. 
or  whether  applied  Just  as  the  petaln  fell  or  a  w<»ek  later  just  lH»fore  the  caljrz 
closed.  Late  sprayings  for  the  se<'«md  hnxnl  8howe<l  imly  2  to  .'»rr  benefit,  and 
when  ad<!ed  to  the  early  sprays  in<*reastH]  their  b4*nefit  by  abi»ut  the  same 
anM>unt.  The  pra<*ti<>al  value  of  spraying  was  well  <lemonNtrate<l.  though  the 
I»er  cent,  of  |K»rfe<'t  picke<l  fruit  was  not  as  high  as  should  Ih*  s4M'ured  with 
thorough  work. 

K.  I).  SA!<(Dr.Bao?r. 

Striped  Cucumber  Beetle,  hy  T.  J.  Hk-vdijik.  l!>th  and  20th  Re- 
ports of  the*  N.  II.  Collejre  of  Ajrric.  &  Mechanic  Arts.  [>.  419-513,  1908. 

This  Is  a  most  exc«>llent  general  (M-ononiic  a<*count  of  the  Htri|H>d  cucumber 
beetle,  one  of  the  m(»st  im|K>rtant  in*4e<-tM  with  which  the  American  farmer 
has  to  deal.  The  writings  of  cmrlier  autliors  are  fr«»«Oy  rlti-^l  and  <'om|>arls4tQs 
are  made,  S4»me  of  which  are  extremely  intcn*sting.  f.  fr.  tlie  iK»ri<Mls  the  writer 
determincfl  by  nmring  in  the  District  of  <\>luiiibia  in  :i  liiirh  tcmiHTaturt^  In 
cotii|»ariMiin  with  th(»s«»  In  New  Ham|»shire  at  tli«»  naturally  (ninsi<!crably  lower 
t4Mii|M>nitiirc.  hi  tile  former  It  was  fonml  that  tli*>  piipai  |htI«k1  c«»iild  be 
pa^•iC4|  in  a  minimum  of  wven  days  in  a  teniperatiirc  of  fnuii  I't^  to  85  K.. 
while  in  New  Hampshire  1.^  days  are  rei|uire<l  in  a  tenuMTUiun*  of  ab4»nt  66* 
F.  In  retcanl  to  tlie  total  |ieri(Ml  of  the  life  ryrle.  <;:irni:in.  working  in  Ken- 
tu«'ky.  aHf-ertaint^l  tliat  tlii*i  intIikI  from  tlie  hatching  of  tin*  e;;i;  to  the  trana- 
ffiriiiMtloii  to  the  adnlt  averajrwl  fnuii  L**;  to  x\  ila\»».  \\\\\W  in  Ni'w  Ilani|mhire 
the  life  i',\i|»»  was  pass4*il  in  :in  :iv«TaK«»  of  .'•!  iImx*..  at  a  mean  teiii|»4'rature  of 
*>!*  F.  Ill  New  llaiiipshire  it  Iia*«  lMM>n  as4«Ttuinef|  tliat  ttit*  >p«><i«>s  is  single 
ttriH<(l«-<l.  itiit  tlie  writer  -till  iliiiiii«..  until  it  «aii  Ih«  Mtlnrui'ie  prov(*<l.  that 
there  ar*'  at  least  tuo  ^eueratioiis  111  tile  |ii*4tri<-t  of  4  MJuiiiti:.!  :nid  i>orha|ie 
thn*«*  s^iiitliwanl.  tliis  eontliirtioii  U'lm:  baseil  u|N>n  analii;:\      Some  intert^stiof 
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experiments  were  made  with  remedies,  bat  tliere  is  still  much  to  be  learned 
In  this  line.  In  spite  of  the  observations  of  Messrs.  Slrrine  and  Headlee  that 
this  cucumber  beetle  is  expert  in  avoiding  poisoned  portions  of  a  plant,  as  good 
results  have  been  obtained  by  others  in  the  use  of  arsenate  of  lead  as  for 
the  Colorado  potato  beetle.  Trap  crops  are  also  valuable  and  additional  ex- 
periments should  be  made  with  them.  F.  H.  G. 

Insect  Friends  and  Enemies:  The  Relation  of  Insects  to  Man, 
to  Other  Animals,  to  One  Another,  and  to  Plants,  with  a  Chapter 
on  the  War  Against  Insects,  by  John  B.  Smith,  J.  B.  Lippincott 
Co.,  p.  1-134,  1909. 

This  popular  work  is  a  remarkably  sympathetic  and  accurate  discussion  of 
the  relationships  between  insects  and  their  environment.  The  writer's  ex- 
tensive experience  as  a  practical  entomologist  and  his  intimate  knowledge  of 
the  literature  have  enabled  him  to  produce  a  thoroughly  modem  and  very 
readable  and  attractive  book,  covering  certain  fields  which  have  not  hereto- 
fore been  adequately  treated  in  popular  literature.  The  various  chapters,  ar- 
ranged largely  along  systematic  lines,  have  for  their  chief  purpose  the  ex- 
hibition of  the  numerous  interrelations  existing  between  the  different  insects 
and  their  relation  to  other  organisms.  The  practical  value  of  the  book  is 
greatly  increased  by  numerous  references  to  the  more  important  injurious 
species  for  the  purpose  of  illustrating  the  discussions.  The  chapters  on  in- 
sects in  their  relation  to  each  other  comprises  a  clear  presentation  of  the  value 
of  parasites  and  incidentally  summarizes  certain  recent  biological  discoveries. 
Birds  come  in  for  rather  severe  strictures  on  page  134,  though  the  author  ad- 
mits their  value  under  certain  conditions  and  very  properly  regards  them  as 
but  one  of  the  natural  checks  on  insect  life.  The  treatment  of  insects  in 
their  relation  to  other  animals,  to  man  and  the  household  is  exceptionally  full 
and  is  practically  an  economic  discussion  of  the  more  important  forms.  The 
chapter  on  the  war  on  insects  is  devoted  mostly  to  insecticides  and  their  ap- 
plication. The  volume  is  illustrate<l  witti  a  large  series  of  figures,  taken  mostly 
from  the  author's  earlier  publications,  and  an  excellent  plate  (original)  de- 
picting In  natural  colors  the  chief  insect  pests  of  the  household. 

The  general  public  will  find  in  this  volume  a  vast  amount  of  interesting 
and  valuable  information  respecting  Insects,  while  the  investigator  will  fre- 
quently refer  thereto  because  of  the  excellent  summaries,  especially  of  the 
recent  Investigations  in  regard  to  insects  and  their  part  in  the  dissemination  of 
disease. 

On  Certain  Seed  Infesting  Chalcis-Flies,  by  Cyrus  R.  Crosby, 
C.  UdIv.  Agrie.  Exp't.  Sta.  Bull.  265,  p.  367-388,  1909. 

This  is  an  admirable  investigation  of  minute,  hitherto  almost  unnoticed 
forms,  several  of  which  are  of  considerable  importance.  A  table  showing 
the  systematic  position  of  the  Phytophagous  Chalcids  is  followed  by  hlS' 
torical,  biological  and  descriptive  accounts  of  several  species,  with  special 
reference  to  methods  of  controlling  the  injurious  or  potentially  injurlouB 
forms.  The  numerous  illustrations  are  excellent  and  the  author  Is  to  be 
congratulated  upon  making  a  substantial  addition  to  our  knowledge  of  this 
group. 
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Current  Notes 

Conducted  by  the  Asaociate  Editor 

Prof.  C.  R.  Snnborn  haw  been  appointed  entomoloffist  to  the  Oklahoma  Afn*!* 
cultural  Kx|K>rlnieDt  Station.     Address.  Stillwater,  Oldahonin. 

Dr.  A.  W.  Morrill,  who  has  been  enga^^ed  in  White  Fly  investifrations  for 
the  liuroau  of  KntonioloK.v  in  Florida,  has  n*t«igne<l  to  biHMimo  ontomolnf^int  to 
the  Arizona  Horticultural  Commission  and  the  Arizona  Afn*i<Miituriti  Kxi>eri- 
ment  Station. 

Mr.  Edward  M.  Ehrhom,  Deputy  Commissifmer  of  Ilortiinilture  of  Call- 
fomia,  has  resigned  to  ac(*et>t  the  position  of  suiMTintendent  of  entoniology  of 
the  Hawaiian  Board  of  Agriculture  and  Forestry.  He  t<iok  charge  of  the  work 
at  Honolulu  (Vtober  1. 

Mr.  Jacob  Kotinsk>'.  who  has  been  conducting  the  work  si  nee  the  death  of 
the  late  Alexander  Craw,  nwumes  his  itost  as  aHKistant  entoniologiKt  to  the 
board. 

Mr.  M.  M.  High,  a  graduate  of  the  MissiKsippi  Agricultural  College,  has 
been  appointed  an  ox|M>rt  in  the  Bureau  of  Kntomoiog>',  I'nited  States  De- 
imrtment  <»f  Agriculture.     He  will  work  on  iuse<*tM  n(rei*ting  truck  cro|iH. 

Mr.  S.  S.  Crossman.  a  grailuate  of  the  Massachufletts  Agricultnrttl  Col- 
lege, has  received  the  ap|M>intment  of  ex|>ert  in  the  same  bureau  and  haH  lieea 
detailed  to  work  on  White  Fly  inveHtigationa  in  Florida. 

Mr.  T.  L.  Patterson,  a  graduate  of  (^lark  <'ollege.  Won'ester.  Mass.,  has  been 
ap|M)inte<!  an  export  in  the  same  bur<>au  at  the  Uifmy  Moth  Parasite  Tjibo- 
rat(»ry.  Melrose  Highlands,  Mass. 

Mr.  Dudley  Moulton,  who  has  been  engaged  In  the  investigation  of  (le(*idu<ius 
fruit  InsectM  in  <*allfomia  for  the  Bureau  of  Kntomology,  haK  resign^^l  to  be- 
come deputy  comniiHsioiier  of  hortiinilture  of  California. 

Dr.  H.  J.  Franklin  has  rexigntHl  as  assistant  state  entomologist  of  Minn**sota. 

The  asHot*iate  editor,  owing  t(»  the  e<litor  l»elng  in  Kuro|)e  for  several  wtH>kii, 
will  fHlit  the  De«'eml>er  nunil»er.  It  may  save  time  to  »iend  all  iiiniiusiTipt  to 
the  aHH4H*iate  ttlitor  at  the  «;ipKy  Moth  Parasite  I*:ilM»ratory.  Mdnmo  lliishlands, 
Mass. 
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ADDITIONAI.   NOTES   UPON   THE   BREEDING   OF   THE 
COFFEE-BEAN   WEEVIL 

{Armcerus  fasciculatiis  De  Geer.) 
By  B.  S.  TucKEB,  Special  Field  Agent,  Bureau  of  Entomoloffy,  Washington^  D.  C. 

Since  my  paper  announcing  the  discoverjr  of  the  attacks  by  the  cof- 
fee-bean weevil  in  cornstalks  was  submitted  for  publication  (27), 
observations  upon  the  habits  and  life  history  of  the  insect  under 
difiFerent  conditions  have  been  continued  whenever  possible,  not  only 
by  myself,  but  by  other  agents  associated  with  me  in  the  cotton  boll 
weevil  investigation. 

As  a  possible  injurious  insect  of  a  very  important  staple  crop^  as 
noted  in  the  case  of  com,  the  coflFee-bean  weevil  excites  special  atten- 
tion. While  no  direct  proof  of  adverse  effect  upon  the  development  of 
the  ears  can  yet  be  charged  to  this  weevil,  the  nature  of  its  work  in  at- 
tacking green  stalks  places  it  in  an  apprehensive  attitude  th^  will 
need  close  watching. 

The  observations  concerning  the  breeding  of  the  species  in  corn- 
stalks during  the  winter  and  spring  months  have  proved  conclusively 
that  it  thrives  without  an  interruption^  although  a  large  mortality  of 
all  stages  was  apparently  caused  by  cold  weather.  On  January  25 
Mr.  B,  A.  Cushman,  while  at  Alexandria,  La.,  found  the  weevils  in 
I  all  stages  and  their  work  generally  occurring  in  old  standing  stalks  in 
:  the  field  of  their  discovery.  During  an  examination  of  the  same  field 
and  others  in  the  vicinity,  made  by  myself  on  February  26  and  27^ 
most  stalks  showed  abundant  evidences  of  work  by  the  insect,  although 
at  this  time  the  ground  in  all  but  two  out  of  five  fields  on  as  many  dif- 
ferent plantations  had  been  broken  with  middle-burster  plows;  and* 
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in  eafiieqaeDce,  tbe  trtalks  00  the  plowed  Unds  Uy  in  pi«o«  mtber  « 
the  «tirf  Ace  or  partly  baried.  The  restdto  of  rigoroas  aettTily  was  dis- 
played with  the  prevalence  of  live  larv«  and  pupe  m  Urn  damp  bur^ 
led  paru  of  atalkt,  scarcely  any  dead  atagea  oeeurrtng  with  Uiefli. 
With  the  dry  uncovered  or  staDding  stalks,  however,  the  exposure  t» 
freezlDg  weather  had  evidently  reauUed  in  a  large  fatality,  as  UMSt 
of  the  atagea,  including  tbe  few  adnlta  found,  were  dead  Amooif  tkie 
alip^t  Burvival  of  stages  above  ground  the  pnpm  exceeded  in  propor- 
tioaate  number,  thus  showing  a  superior  hardineas  of  this  stage, 
dead  adults  which  were  taken  from  standing  stalks  seemed  to  hmwm 
iahed  suddt^nly  when  jast  ready  for  emcr^enet*,  their  hodiea,  in  faet, 

finint/  n xtt  hole.    The  conclusion  woa  reached  that  the  eonditioos 

1  *le  for  survival  depended  upon  the  proteetion  of  Mstkkp 

suctt  with  root  stalks  and  buried  pieces, 

A  umk  ...  .^^  .ueh  WAS  made  to  ascertain  if  the  botl  weeril  might  be 
found  hibernating  in  tbe  eavities  formed  by  Afitcerm  fatmculmiug^  or 
otherwise  in  split  or  hollow  stems.  Instead  of  finding  any  ball  weev* 
lis,  however,  other  insects  were  laken^  among  which  were  certaia 
weevils  that  are  apt  to  be  mistaken  by  planters  and  field  laboreta  for 
the  cotton  boll  weevil.  These  in  particular  were  the  eow-pea  pod* 
weevil  {Chakodermus  afi€us  Boh.)  and  a  common  grain  weevU  (Cal^ 
ifulra  oryza  Linn  J .  The  failure  to  find  a  single  boll  weevil  in  the  alalia 
at  this  time  does  not  disprove  its  probable  choice  of  this  form  of  alicl- 
ter,  which  may  reasonably  be  expected  to  harbor  this  pest  wheti  in  eless 
proximity  to  infested  cotton  fields.  In  fitct^  cornstalks  are  known  ta 
afford  very  favorable  hibernation  quart«*rs  for  the  boll  weevil^  wliieh« 
|lol lowing  after  the  ravages  of  Armcenu  foidcutatus^  would  find  n- 
^ treat  doubly  aoeessible. 

To  detemitne  whether  similar  work  by  Armcerug  foMcicui^iuM  mi^t 
be  carried  on  in  other  localities  of  Louisiana  an  inspection  of  old  eon- 
fields  wsa  made  at  Mansura  on  March  1  and  2,  which  resulted  in  find* 
ing  the  same  kind  of  invasion  by  the  insects  ss  at  Alexandria,  Tkm 
opinion  that  sach  infestation  waa  likely  a  matter  of  general  oecurreoes 
was  sustained  by  Mr.  W.  D.  Hunter,  who  reported  as  an  estisiata  llial 
half  of  the  stalks  which  he  saw  in  thi*  vicinity  of  Mansura,  mx  daya 
later,  showed  more  or  less  injury,  and  with  as  many  as  five  emerganei 
holes  appearing  on  a  joint.  SufaasqiisDtly  Mr.  W.  D.  Pieroe,  wliQs 
•lopping  at  this  place  on  a  trip  of  inapeetien  April  13,  obserred  thai 
the  weevils  were  breeding  sbundantly  in  tbe  same  manner  as  noiad 
bafare. 

Siaee  tbe  facta  had  now  determined  an  infestation  of  mora  llian  1^ 
eal  eitent,  its  significance  applied  prospectively  to  a  large  rssion  la 
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which  the  eliinate  and  crop  conditions  offered  corresponding  induce- 
ments to  the  weevil,  and  naturally  including:  southern  Texas*  To 
verity  the  part  that  Texas  was  expected  to  share,  Mr.  J.  D.  Mitchell  in- 
spected a  number  of  old  comfielda  at  Victoria,  March  7  to  10,  and  in 
every  one  he  readily  found  the  weevil  and  evidence  of  its  work.  He 
estimated  that  not  over  10  per  cent,  at  most  of  the  stalks  were  attacked. 
All  of  the  information  so  far  obtained,  however,  positively  defined  this 
newly-known  habit  of  the  weevil  as  an  universal  trait. 

That  this  weevil  is  capable  of  breeding  indefinitely  in  cornstalks  was 
shown  by  its  continuance  of  stages  in  the  first  collection  of  stalks  ob- 
tained last  year,  on  September  18,  until  the  experimental  test  was  pur- 
posely terminated  on  April  14  of  the  present  year,  covering  a  period 
of  seven  months;  and,  moreover,  the  insect  has  proven  its  ability  to 
withstand  the  winter  climate  of  Dallas,  Tex.,  where  the  infested  stalls 
were  kept  in  a  breeding  box  in  an  outdoor  insectary.  While  the  spe- 
cies has  survived  severer  winter  weather  than  where  collected,  no  pro- 
tection was  afforded  other  than  a  dry  screened  cage  under  a  roof. 

In  order  to  learn  the  particulars  by  personal  observations  concern- 
ing the  reported  attacks  in  green  stalks^  as  mentioned  in  my  previous 
paper  (37),  an  inspection  of  the  com  growing  on  the  same  plantation 
near  Alexandria,  La.,  where  the  weevils  had  been  first  detected  in  the 
r61e  of  a  cornstalk  pest,  was  made  on  August  3  of  the  present  year. 
My  search  required  only  a  few  minutes  at  any  place  examined  to  ob- 
tain abundant  evidence  of  the  weevils'  presence,  though,  contrary  to 
expectations  based  on  my  first  experience  of  last  year,  the  lower  joints 
instead  of  any  above  the  ears  were  found  attacked.  Furthermore,  the 
astonishing  feature  of  their  work  was  shown  by  severe  attacks  on  the 
leaves.  Upon  stripping  these  leaves  from  the  stalks  the  inner  side  of 
the  base  which  encircles  the  stem  above  the  node  was  found  to  be 
shredded  with  burrows,  generally  running  in  courses  between  the 
fibres,  the  work  opening  through  the  surface  on  account  of  the  thin 
structure. 

The  finding  of  live  larvoe  occupj'ing  burrows  in  the  damaged  por- 
tions of  the  leaves  clearly  places  the  responsibility  of  the  work  upon 
thiii  stage  of  the  insect,  Moreover,  an  adult  was  taken  while  resting  on 
a  blade.  In  the  joints  the  larvae  were  found  embedded  just  under  the 
surface  at  the  node,  the  external  effect  being  distinguishable  by  a 
blackened  spot,  indicating  the  point  of  entrance  or  oviposition.  As  the 
attacks  occurred  more  commonly  on  leaves  than  stalks,  the  inference 
follows  that  the  weevils  first  breed  in  the  base  of  the  leaves  and  later 
attack  the  joints,  probably  as  each  in  turn  begins  to  dry.  On  the 
whole,  however,  the  stalks  were  in  a  green  and  sappy  condition,  some 
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Stilt* hAviDg  fresh  green  leaves,  althou{;h  no  leaf  wa^  found  attacked 
except  dried  ones.     Of  course,  from  the  nature  of  the  attack,  voeli 
leaves  would  dry  prematurely,  and  to  some  extent  injured  stalks  wcmld 
be  Hirailarly  aflfected.    The  infestation  proved  to  be  more  prevalent  in 
com  growing  on  land  which  had  produced  a  like  crop  the  year  bcs 
fore  and  where  old  stalks  remained  than  in  fields  on  cotton  land.     Be^j 
sides,  the  time  of  planting  made  some  difference  in  the  conditions  of] 
freehneoB  in  favor  of  the  crop  on  the  cotton  land  which  was  plmnt«d] 
late.    On  aocount  of  unusual  hot  and  dry  weather  the  crop  iumttir«d( 
about  one  month  earlier  this  year  than  ordinarily.     If  the 
should  attack  stalks  as  early  in  the  season  on  normal  yean  aa  it  bcft  ] 
tills  year,  the  yield  would  naturally  be  expected  to  suffer  from  iiiw>m*l 
plete  nourinhment.     To  all  appearances,  no  detrimental  pffeet  on  tliia| 
year's  product  could  be  charged  to  any  cause  other  than  to  weather 
eonditions  in  support  of  the  claim  of  undersized  ears.     The  chain  of  j 
avidence  in  detenu  ining  the  attacks  in  green  stalks,  however,  is  farther ' 
strengthentnl  by  the  maturity  of  weevils  from  infested  samples  placed 
in  a  breeding  box.     At  Tallulah,  La.,  on  October  1,  two  adultJi  wi^re 
found  on  drying  stalks  of  late  plantetl  corn.     Although  I  faili^d   to 
find  any  signs  of  bri^ding  in  the  stalks^  their  pn*sence  was  ccmaiilered 
to  be  for  the  purpose  of  oviposition. 

Ai  a  cotton  insect  Dr.  L.  0.  Howard  has  placed  the  speeiea  on  ree- 
ord  as  attacking  damaged  bolls,  and  he  also  points  out  the  principal 
adult  eharaetars  by  which  it  can  easily  be  distinguished  from  the  tmll^ 
weevil^  since  both  insects  in  one  stage  or  another  are  soratftimes  fcmtid 
living  in  different  parts  of  one  Ml  (12,  13),     Its  work  in  Ihta  renpecl 
is  much  like  a  scavenger,  or,  as  Doctor  Howard  statfs,  a  '*  result,  rather 
than  the  cause,  of  the  damage/'    Field  ot>servations  have  failed   to 
hHng  to  my  notice  any  definite  evidence  of  its  attack  in  gn^'n  holla. 
That  such  instances  seem  pomiblc  in  case  of  partlolty  discastnl  bolls  | 
was  mdicated  by  finding  at  Jackson,  Miss.,  on  October  11.  an  adult 
hiding  in  an  opening  of  a  boll  in  which  anthnicnose  had  developed 
solBdentty  to  canse  discoloration  of  the  exposed  internal  tissues ;  oil 
wiae  the  boll  was  green  and  iinaffeetcd.     The  intent  of  this  weevil 
aumtbcd  to  be  for  oviposition,  and  at  the  mnw  time  to  feed  upoti 
tha  decaying  tiasues.    Definite  eases  of  its  bn^eding  in  Ixills  have  herti 
repeatedly  earried  through  from  larva  to  adult,  but  in  «*vcry  instmnee^l 
die  mfasted  holls  were  old  dcti^rioratcd    or  dried  n»ttcn  ooea«   ttm\ 
ravages  ooenrrtng  particularly  as  a  sequence  to  the  diseaae  ealk4 ' 


eollections  of  old  cotton  bolls  gathered  by  myself  at  Ain- 
andria  and  Mansiira«  La.,  February  26  to  March  2,  and  by  Mr.  J,  IX. 
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Mit-chell  at  Victoria,  Tex.,  March  7  to  10,  the  dates  being  already 
stated  for  examination  of  cornfields,  the  weevil  in  all  stages,  mostly 
larval,  however,  was  frequently  encountered  in  both  hanging  and 
fallen  bolls.  Many  of  these  bolls,  including  the  seeds,  were  so  completely 
riddled  internally  that  only  the  burr  prevented  them  from  crumbling 
into  dry  powder.  Larvse  in  these  bolbs  isolated  for  rearing  matured 
as  adults  from  March  24  until  April  14.  In  the  course  of  examina- 
tion of  the  bolls  from  Alexandria,  La.,  one  fallen  boll  was  found  to 
contains  a  number  of  live  mites  with  two  dead  pupa?  of  Aniccrus  fmci- 
culattts.  The  gregarious  position  of  these  mites  wuthin  the  nearly  de- 
stroyed pupal  bodies  at  once  indicated  their  predaeeoius  nature.  These 
mites  were  identified  by  Mr.  Nathan  Banks  as  apparently  his  species, 
Tyroghjpkus  breviceps.  This  species  of  mite  affords  additional  inter- 
est from  the  fact  that  it  has  been  known  at  tiraefi  to  prey  upon  larv^ 
of  cotton  boll  w^eevils  in  fields  at  Victoria  and  Calvert,  Tex. 

The  persistency  of  Aracerus  fasciculatus  in  breeding  in  old  cotton 
bolls  was  notably  observed  this  year  at  Natchez,  Miss.  Mr.  R  A.  Cush- 
man  found  all  stages  in  dried  and  decayed  seeds  of  boUs  which  he  col- 
lected at  this  place  on  January  19.  During  the  time  of  my  assign- 
ment at  Natchez,  from  May  11  until  June  29^  for  the  purpose  of  record- 
ing the  appearance  of  boll  weevils  in  hibernation  experiments,  adults 
of  the  coffce*bean  weevil  also  appeared  frequently  with  boll  weevils 
in  cages  cont4iining  old  plants  with  hanging  bolls,  and  in  one  instance 
from  Spanish  moss  alone  in  the  cage.  To  prove  that  Aracerui  fasci- 
cuMus  actually  bred  in  the  bolls  at  this  time,  an  examination  uf  a 
number  of  hanging  and  fallen  bolls  gathered  from  old  stalks  in  an  open 
space  adjacent  to  the  cages  was  made  on  June  8,  and  resulted  in  find- 
ing both  larval  and  adult  stages,  many  of  the  bolls  showing  severe  rav- 
ages. A  weevil  matured  in  fourteen  days  from  an  infested  boll  placed 
in  isolation. 

An  important  factor  which  relates  to  the  favorable  propagation  of 
the  coffee-bean  weevil  is  afforded  by  berries  of  the  China  tree^  as  form- 
erly mentioned,  (27).  During  my  inspection  w*ork  at  Alexandria  and 
Mansura,  La.,  the  overwintered  Chinaberries  also  received  attention, 
and  the  finding  of  larvte  commonly  at  work  in  them  denoted  a  general 
infestation  of  the  fruit.  The  abundance  of  these  berries  which  re- 
mained hanging  on  the  trees  therefore  provided  an  attractive  medium 
for  the  breeding  of  the  weevils*  Not  only  as  an  alternative,  but  in 
case  of  destruction  or  absolute  lack  of  cornstalks  and  cotton  boUs^  the 
weevil  will  evidently  maintain  a  prolific  multiplication  in  Chinaber- 
ries. Mr.  J.  D.  Mitchell  has  reported  the  emergence  of  an  adult  weevil 
from  a  Chinaberry  as  early  as  February  28  at  Victoria^  Teji.     On  May 


L 


»7» 


JOURKAt  or  BCONOMIC  BNTOUOLOat 


tr^\ 


27^  at  Natche2,  Miss.,  I  found  two  fresh-looking  adultt  ellaifiiis  ^1 
sleioa  of  falien  berriea,  from  which  they  bad  probably  joul  ein«rf<w],  j 
and  a  young  larva  found  at  the  same  time  in  a  berry  selected  fromi 
other  infested  ones  matured  June  17  in  isolation.  Few  lannc  wr«if 
found  in  old  fallen  berries  at  Tallulah,  La.,  on  October  1. 

An  additional  food-plant,  concerning  which  no  former  record  tM 
known  to  me,  has  hem  reported  hy  Mr.  J.  D.  Mitchell,  who  submitted 
an  adult  weevil  with  the  s  :  that  it  emerged  on  Febnuiry  21 

from  castor  bean  {Ricinus  t'^nifnunis  Linn/),  collected  December  21  at 
Victoria,  Tex,  At  Baton  Rouge,  La.,  on  April  13,  Mr.  W,  D.  Piertso 
obtained  an  adult  and  larva  in  an  old  rotten  fig,  which  had  beeti  haof* 
ing  on  the  tree,  but  earlier  mention  of  the  weevil's  depredations  in 
fig  products  has  been  made  by  Mr.  E.  Barlow  with  respect  to  Chtn« 
figs,  (1),  and  by  Dr.  P.  H.  Chittenden  in  regard  to  flg  cakea^  (7). 

The  statement  previously  made  regarding  itia  breeding  In  beana  is  Mp^j 
plicable  to  such  as  possess  aromatic  properties.  Dr.  F.  H.  Chittetid«ii, 
who  bestowed  the  common  name  of  ''Coffee-bean  weevil* *  upon  the  in* 
sect,  is  the  leading  authority  upon  the  omnivorous  habits  of  the  |i«si 
in  attacking  vegetable  substances,  (^^  6,  7.)  Being  transported  in 
tropical  products  the  insect  has  become  cosmopolitan  as  an  indirect  re^ 
suit  of  world-wide  traffic,  thus  accounting  for  its  Introduction  into  the 
United  States.  The  immature  stages,  as  a  rule,  are  pure  white,  al- 
though  generally  covered  with  the  fine  powdered  debris  of  the  burrow; 
but  oocasionally  in  the  cornstalks  and  rarely  in  cotton  bolls  pink  ooU 
Ofwl  examples  of  both  lan^ie  and  pupa?  were  found. 
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foliage.    Very  variable.    This  insect  has  no  saltatory  powers  what- 
ever." 

4.  Brown»  R.  E.   Strychnine  as   food  of  ArcBOcerus  fascioularis  De  Geer. 
(Jour.  N.  Y.  Bnt.  Soc.,  XIV.  1906,  p.  116.) 

Reported  breeding  in  the  St.  Ignatius  bean  (StrychninoM  iffnatU)  in 
the  Philippines. 

6.  Chittenden^  F.  H.  Insects  aftecting  stored  cereal  and  other  products  in 
Mexico.  (Bull.  4,  Tech.  Ser.,  Div.  Ent.,  U.  S.  Dept  Agric,  1896,  p.  80.) 
Mentioned  as  "coffee-bean  weevil."  with  the  statement  that  it  is  dis- 
posed to  be  omniverous,  being  known  to  breed  in  raw  coffee-berries, 
cacao  beans,  mace,  nutmegs,  cotton  bolls,  the  seed  pods  of  the  coffee 
weed  {Cassia,  sp.),  and  a  plant  called  wild  indigo,  probably  a  species 
of  Indigofera.  Well  known  throughbut  the  cotton  states  and  some- 
times found  in  the  northern  states  in  articles  of  commerce. 

6. .    Insects   affecting   cereals    and   other    dry   vegetable   foods. 

(Bull.  4,  n.  s.,  Div.  Ent.,  U.  S.  Dept.  Agric,  1896,  p  129;  also  Rev.  Ed., 
1902,  p.  129.) 

Name  proposed  as  "coffee-bean  weevil."  Infesting  dried  apples,  also 
coffee  beans,  mace,  nutmegs,  chocolate  beans  and  roots  of  ginger. 

7. .    An  invasion  of  the  coffee-bean  weevil.     (Bull.  8,  n.  s.,  Div. 

Ent,  U.  S.  Dept  Agric.,  1897,  pp.  36-38,  fig.  9,  larva,  pupa  and  adult) 

The  species  found  to  have  been  introduced  in  a  grocery  store  of 
Washington,  D.  C,  from  coffee  in  sacks,  the  insects  afterwards  enter- 
ing boxes  of  dried  fruits  and  into  crackers,  especially  fig  cakes,  breed- 
ing freely  in  dried  apples.  Mentions  cotton  bolls  as  food ;  also  all  stages 
in  dry  orange  from  Florida.  Gives  reference  to  original  spelling  of 
generic  name. 

8.  Fu  I  la  way,  D.  T.    Insects  of  cotton  in  Hawaii.     (Bull.  18,  Haw.  Agric. 

Exp.  Sta.,  1909,  p.  24,  fig.  16,  larva,  pupa  and  adult  of  coffee-bean 
weevil,  from  Chittenden.)  Mentions  the  species  as  "found  about  cot- 
ton, probably  seeking  shelter,"  and  quotes  Dr.  L.  O.  Howard's  refer- 
ence. 

9.  QifTard,  W.  M.    Presidential  address.     (Proc.  Haw.  Ent  Soc.,  I,  pt  5, 

April  8,  1908,  p.  181.)  Mentioned  as  an  introduced  species.  "Beaten 
from  Kukui"    (AJeuriiea  moluccana), 

10.  Glover,  T.    Entomological  record.     (Monthly  Rept  U.  S.  Dept  Agric. 
for  August  and  September,  1872,  p.  367,  fig.  13,  larva  and  adult) 

Referred  to  as  Arwocerus  ooffew  Fab.  and  reported  breeding  in  de- 
caying peaches  from  Baton  Rouge,  La. 

11. .    Report   of   the   entomologist   and   curator   of   the    museum. 

(Rept.  U.  S.  Com.  Agric.  for  1872,  p.  114,  fig.  3,  larva  and  adult) 
Reference  same  as  10. 

12.  Howard,  L.  O.    The  insects  which  affect  the  cotton  plant  in  the  United 
States.     (Bull.  33,  Office  Exp.  Sta..  U.  S.  Dept  Agric,  1896,  p.  348.) 

The  author  in  his  account  of  the  "Insects  Injuring  the  Boll"  says, 
"Among  these  the  larva  of  a  little  weevil,  Arwcerus  fasciculatUB,  de- 
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sertes  especial  mention  for  the  reMon  that  It  »o  elos^ljr 
the  larva  of  the  Mexican  cottx>n-boll  weeYlL" 
,    Insecta  affecting  the  cotton  pla&L     (Fanners'  BtilL  47»  U. 


Dept  Agric,  Jan.,  1897»  p.  29.) 
Reference  same  as  12. 
14»  Hunter,  W.  D.,  and  HInde,  W.  E.     The  Mexican  cotton  boll  wet^irti       t  But] 
45.  Dlv.  EnL.  U.  S.  Dept.  AkHc,  1901.  p.  49.  p),  XV.  fig.  €2.  Urrm,  pui 
and  adult,  from  Chittenden.) 

Entered  In  list  of  ** Insects  often  mistaken  for  the  boll  w««^V  lai 
der  the  common  name  of  **Coffee-bean  weevil/*   the  nsital    food 
given  aa  "coffee  beana  and  old  cotton  bolls/' 

15. .    The  Mexican  cotton  boU  weevil:  A  revision  and  »|]ipUfi< 

ot  bulletin  45.  to  include^  the  most  Important  obx^rvatlonsi   mate  la 
_  1904.     (Boll.  51.  Ba.  Ent..  U.  8.  Dept  Agrlc.  1905,  |j,  S7.   pL 

49,  larva,  pupa  and  adult,  from  Chittenden.) 
Reference  similar  to  14. 

16.  Koebefe,  A.    Report  of  entomoloitist.     (Rept  Com.  Agrlc.  and  Fbr^ 

HawaU.  1900.  p.  43.) 

*'A  large  number  of  a  very  common  beetle.  Arrrocvnw  ^meUm$^m§ 
De  G.,  previously  bred  on  coffee  cherries  from  Walanae.  alao  oq  mJi 
of  lcoa«  the  mamani,  and  many  others;  even  a  seed  pod  of  tbm  tote 
nut  produced  Quantities  of  this  beetle  that  will  breed  egnmlly  as  wall 
in  dead  wood.** 

17.  Perkifia,  R.  C.  L.    Coleoptera.  Rhyncophora.  Froterhlnldaa,  Mmtmwommgm 

and  aoldae.    (Fauna  Hawallensls.  11.  pt.  HI.  Feb.  9,  190<»,  p,  I9t.} 

Remarks  as  follows:  *'Hab.  Abundant  all  over  the  faUinda  to  ihm 
mountains.  Tbv  large  number  of  constant  varieties  In  mArklns*^  as 
well  as  the  great  variation  tn  alie  of  thla  ipeclea  li  remarkahla.** 

FoUowi  with  descHpllon  of  Arwoe^rut  ooatfafu,  8p«  nov. 

II. .    Injurious   and   beneficial   Insects,     (Rept  Oor.  Tar.    Hi 

19(tt«  p.  8S.) 

"Destroying  seeds  of  many  fore«t  treea*  e.  g..  koa«  laamnnl, 
alao  la  coffee  berries.    No  natural  enemlta  kaowa  here,'' 
Pleroai  W.  0.    On  the  biologies  of  tbe  Rhyaeophofa  of  Nortli 
(An.  Rept.  Neb.  8L  Dd.  AgHe.  for  1901H)7.  p.  S95.) 

Refers  to  Mr.  R.  G.  Rrown*s  record.  fK^^  4.  ftnd  jifldit'      **TliJa 
has  many  host  planta/' 

to*  .    A  list  of  parasites  known  to  atuick  American  llhyaeo|>li9ra 

(Jour  Koon.  KnU  h  No.  e.  1908,  p.  SS9.) 

Usu  thr  spffcies  as  one  of  acaaamln  laiportance  and  as  ■arrio^  ^s 
oo^host  of  boll  weevil  paraaltea. 
tL  Riley,  C.  V*    Cotton  culture  and  the  Insecta  affecting  the  plant  ni  iim»>|^ 
Ilraxll.    (Amar.  Sat,  in.  May.  U90,  pp.  118-1S9J 

Report!  Armornm  raadcalafai  Us  cotton  bolls  forwanlai 
BraglU  Jaanary  tS.  1990.* 


^A  •ttbaeQoeat  record  In  tha  mtomotogical  flt««  of  th«<  IT.  8. 
aadv  acOMSkMi  No.  9118,  static  that  weevils  maturcil  In  dlseaaid  bona 
Bahla.  Rraall.  Navambar  U.  1999. 


December,  '09]         JOURNAL    OF    BCONOMIC    ENTOMOLOGY  881 

22.  .    The  final  report  on  the  cotton  worm,  together  with  a  chapter 

on  the  boll  worm.     (Fourth  Rept  U.  S.  Ent.  Com.,  1886,  note  62,  p. 
[121].) 
Remarks  reproduced  from  21. 

23. .    The  insects  occurring  In  the  foreign  exhibits  of  the  World's 

Columbian  Exposition.  (Insect  Life,  Div.  Ent,  U.  S.  Dept.  Agrlc,  VI* 
February,  1894,  p.  221.) 

"Breeding  in  mace  from  Trinidad  and  Johore,  and  in  cocoa  beans 
from  Liberia." 

24.  Sanderson,    E.   D.    Insects   injurious   to   cotton.     (Insects   Injurious   to 
Staple  Crops,  1902,  pp.  200-201.) 
Mentioned  as  attacking  damaged  bolls. 

26.  Schwarz,  E.  A.    The  Coleoptera  of  Florida.     (Proc.  Amer.  Phil.  Soc., 
XVn,  1878,  p.  469.) 

'  '*Ar€BOC€rus  fasciculaius — ^not  rare,  raised  from  the  pods  of  a  large 
yellow  flowering  shrub  belonging  to  the  Mimosacese." 

26.  Smith,  J.  B.    Insects  of  New  Jersey.     (Supp.  27th  An.  Rept.  St.  Bd.  Agric. 

N.  J.,  1899  [1900],  p.  367.) 

''Undoubtedly  brought  into  the  state  on  dried  fruits  and  similar 
stores  (Ch)." 

27.  Tucker,  E.  S.    New  breeding  records  of  the  coffee-bean  weevil.     (Bull. 

64,  pt.  VII,  Bu.  Ent.,  U.  S.  Dept.  Agric,  August  5,  1909,  pp  61-64,  pi. 
Ill,  work  in  cornstalks,  and  fig.  18,  larva,  pupa  and  adult,  from  Chit- 
tenden.) 

Injury  to  com;  occurrence  in  Chinaberrles;  parasites;  habits  in 
generaL 

28.  Van  Dine,  D.  L.    Report  of  the  entomologist     (An.  Rept.  Haw.  Agric 

Exp.  Sta.  for  1907,  p.  48.) 

Under  subhead  of  "Stored  Products"  the  following  records  are  given: 
"A  beetle  (Angocerus  ffuciculatus)  was  bred  from  the  seeds  of  St 
John's  bread  (Ceratania  ailiqua)  received  from  Kohala,  island  of  Hawaii. 
This  same  beetle  was  bred  from  cotton  bolls  received  from  Kona,  island 
of  Hawaii." 

29.  Van  Dine,  D.  L.    Report  of  the  entomologist     (An.  Rept  Haw.  Agric 

Exp.  Sta.  for  1908,  p.  31.) 

"A  weevil  (Arctocerua  fatciailatus) .  This  weevil  was  bred  from  cot- 
ton bolls  received  from  Hookena,  South  Kona,  Island  of  Hawaii,  in 
December,  1906.  Determined  by  Mr.  E.  A.  Schwarz  of  the  Bureau  of 
Entomology." 
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North  Carolina  docs  not  take  high  rank  aa  an  orchard  atale^ 
does  ahe  rank  high  in  the  number  or  average  size  of  her  ntiraerii 
There  has  been  an  increase  in  thf^  number  of  nurseriea  during  the 
decade**  In  1900  there  were  forty  live  liccnaed.  in  1908  thitra 
aixty-two  licensed,  but  for  the  present  season  the  number  h^M  dropfied 
to  fifty-six,  with  perhaps  one  or  two  yet  to  be  added.  Every  year  a 
few  small  nureeo'men  quit  for  one  reason  or  another,  and  others  stmrt 
npu  Of  eoiirM^  our  larger  nurseries  are  permanently  establiahied  and 
liair«  considerable  capital  invested,  but  we  probably  have  a  larger  pra* 
portion  of  small,  temporary  nurseries  than  is  found  in  most  states. 
However,  this  may  be  more  apparent  than  real,  due  to  the  fact  thai 
we  have  continued  the  same  system  and  policy  of  inspection  so  loog 
that  we  have  k>eated  and  listed  practically  aU  nuraeriea  even  to  the 
smallest  ones  which  serve  only  a  local  trade  and  never  offer  shipntimta 
for  transit  by  railways,  etc. 

We,  like  others,  are  frequently  vexed  to  decide  just  '*what  is  a 
nursery**  and  to  tell  whether  this  or  that  person ^s  premises  should  b« 
inspteted^  Often  the  expenae  and  time  required  to  make  an  inapce* 
ItOQ  are  so  great  as  to  be  out  of  all  proportion  to  the  importaoee  of 
the  sod  served  by  it.  In  accord  with  the  ideas  which  the  writer 
advanced  at  meetings  of  the  horticultural  inspeetoni  we  are  eonatantl 
striving  to  eliminate  neediest  inspections,  needless  expenses,  and  n 
tesi  hampering  of  trade,  as  we  believe  tliat  it  is  just  such  matters  thai 
cause  some  nunerymen  to  condemn  tlie  whole  system  of  i 
as  useless. 

Onr  system  of  nursery  inspeetion  and  control  is  very  far  from 
Iset  While  our  conditions  of  work  are  all  that  could  be  desired 
almost  every  other  particular,  we  are  handicapped  by  the  fact  that  we 
have  on^  one  man  (Mr.  S.  C*  CUpp  of  this  office)  to  angn  to  tha 
tnspeolioo  work,  and  our  funds  are  such  that  we  cannot  spend  as 
00  the  inspeetloiis  ss  would  be  requin^d  to  absolutely  eltnch 
sBeiaaigr.  We  do  not  put  a  man  out  of  business  because  his 
iaflssled  with  Saa  Josi  seale,  and  we  state  this  fact  plainly  la 
publie.  We  destroy  alt  trees  that  are  seen  to  be  infested  in  a 
imap$cHtm,  and  if  the  number  ia  very  small  in  eompansoa  to 
itaaiber  nf  trees  involved  the  nunery  is  oertified.  If  the  otunl 
ftmad  infested  is  hirge  enough  to  throw  8nspici0n  on  the  whola  lot 
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ike  block  is  examined  free  by  tree, — or  is  left  over  for  a  second  inspec- 
tion later,  the  proprietor  being  fully  instructed  what  he  is  to  do  about 
it  in  the  meantime.  There  is  no  charge  for  the  one  (first)  regular 
inspection,  but  when  second  inspections  are  necessary  there  is  a  siz* 
able  fee,  graded  according  to  tht»  acreage  involved  in  difficulty,  so  the 
whole  tendency  is  for  the  nurserj-^man  to  see  to  it  that  a  second  in- 
spection will  not  be  requii*ed.  If  a  block  is  found  to  be  so  infested 
that  even  tree  by  tree  inspection  would  still  be  insufficient,  the  block 
(or  part  of  it)  is  condemned  to  complete  destruction.  Now  riglit  here 
comes  a  point, — how  do  we  know  that  the  condemned  stock  is  de- 
stroyed t  Well,  here  we  are  guided  by  circumstances*  If  the  block 
is  very  small  the  inspector  can  cut  off  every  tree  row  by  row  with  his 
heavy  pocket  knife  (which  is  always  carried  for  the  purpose)  ;  or  he 
can  stay  on  the  premises  while  the  laborers  do  the  work  of  destruction 
by  this  means  or  otherwise.  Or  if  the  condemned  block  is  large  he 
may  go  his  way  and  return  later  to  see  that  the  work  has  been  done. 
If  the  nurseryman  is  one  whose  whole  past  record  and  conduct  gives 
guarantee  of  his  integrity  the  inspector  may  leave  it  to  him  to  destroy 
the  stock,  the  nurseryman  writing  us  when  the  work  has  been  done 
and  we  take  his  word  for  it.  In  case  of  doubt  about  the  work  having 
lieen  properly  done  the  inspector  makes  another  visit  to  make  sure. 

It  should  be  remembered  that  all  stock  of  apple,  peach,  pear,  plum, 
cherry,  quince  and  apricot  is  required  to  be  fumigated  with  hydro- 
<?yanic  acid  gas  before  it  is  sold  from  any  nurserj'^  in  the  state,  and  all 
our  nurseries  are  required  to  maintain  suitable  boxes  or  rooms  for  the 
fumigation,  and  every  nurseryman  Is  furnished  with  explicit  printed 
instructions  on  the  fumigation  process,  these  instructions  also  indicat- 
ing the  amounts  of  cyanide,  acid  and  water  required  for  the  particular 
box  or  room  of  the  nursery  to  which  sent.  So  the  fumigation  comes 
in  as  an  additional  safeguard  after  the  other  conditions  have  been  met. 

It  is  only  in  the  more  important  cases  that  we  arrange  to  have  the 
stock  fumigated  personally  by  someone  from  this  office.  The  great 
bulk  of  our  nurserymen  do  their  own  fumigating,  the  inspector  giving 
them  any  needed  instnietions  at  time  of  inspection.  It  is  true  that 
there  is  chance  for  stock  to  be  sold  without  having  been  fumigated, 
but  we  believe  that  our  nurserymen  on  the  whole  do  reasonably  well 
in  meeting  this  requirement. 

Now  a  word  as  to  the  qualifications  of  the  inspector  himself,  It 
goes  without  saying  that  he  should  be  able  to  recognize  the  more  im« 
portant  insect  and  fungous  pests  that  are  liable  to  be  in  the  nursery. 
We  all  recognize  this  as  a  prime  necessity  in  meeting  the  entomological 
and  pathological  requirements  of  the  situation.    Should  he  not  also  be 
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woll  acquainted  with  nursery  practices,  customs^  etc.^  ao  aa  to 
only  tiucfa  demands  as  are  practicable  from  the  nursery  otiindpatnt 
We  all  know  that  it  is  difficult  to  so  conduct  our  tnapeetton*  aod  so 
word  our  certificates  that  all  kinds  of  stock  shall  always  be  proper!; 
co%'ered  by  certificate, — ^there  is  so  much  of  buying  and  scJlic|^,  t; 
iQg,  dealing,  one  nursery  growing  slock  for  another,  agents  carryi 
over  refused  stock,  etc.,  etc.  I  fear  tliat  those  of  us  who  make  our 
spections  with  an  eye  to  their  efficiency  from  the  entomobgieal  vir 
point  solely  often  make  demands  of  our  nurserymen  that  are  well  nii 
impottible  to  meet  in  commercial  practice.  We  are  properly  aensitt 
if  persona  in  any  other  walk  of  life  intrude  themselvt*«  or  their  i 
into  our  affairs,  for  we  maintain  that  such  persons  do  not  know 
reall>'  is  or  ia  not  practical  in  entomological  work.  Is  there  ool 
reason  for  oi  to  be  careful  that  we  in  looking  after  the  one  qiiestioii  of 
ioaaet  pesta  do  not  give  the  nurserymen  just  cause  to  resent 
inspection  work!  This  idea  has  grown  on  the  writer  year  by  year,- 
while  wc  were  adhering  to  the  custom  of  doing  the  work  in  pe: 
or  having  only  technically  trained  assistants  (college  menj  to  do 
intpeetion  work.  When  it  beeame  neeessary  some  two  yeatv  mga  to 
ieeure  an  ini^pector  a  young  man  was  selected  who  bad  Awm  yemrw* 
actual  experience  in  a  commercial  nursery,  and  who  therefore  knotm 
the  conditions  of  nurser>'  work  and  trade,  can  recognize  varioliea  in 
the  nuniery  row,  and  is  thoroughly  familiar  with  all  the  praetic 
mon  to  the  nursery  business.  This  man  was  already  familiar 
with  San  Josj  scale  to  be  a  good  inspector^  and  with  very  little  fortlMr 
study  and  experience  has  developed  into  a  good  all-round  man  in 
imraery  and  orchard  inspection  work,  spr^ing  work,  etc.  It 
ens  our  work  juiiong  tht^  nurserymen  if  our  inspectors  show  a 
familiarity  with  the  nuniery  busineas,  in  addition  to  being  expert  In 
detecting  insect  and  fungous  troublea* 

It  has  been  our  endeavor  to  cut  out  all  the  immaterial,  tmimportazit 
daiaila  and  center  our  efforts  on  the  main  points  that  are  at  stake  in 
the  nunmy  inspection,  and  we  have  tried  to  make  both  our  irorlc  nod 
its  reqnlrementa  more  simple  and  more  effective  year  1^  yenr.  We 
And  that  the  proportion  of  nurseries  found  to  be  infested  by  San  JoaC 
sealt  is  slowly  increasing,  and  this  seems  to  be  inevitably  the 
through  most  of  the  eastern  utates,  but  we  can  at  the  same  time 
that  the  average  condition  of  the  infested  nunieries  is  beeomincr  better 
year  by  year. 

There  are  a  few  who  still  regard  the  inspection  as  a  mere  mat 
fom,  but  they  are  moetly  growers  of  oraamentaK  betrica,  eie. 
wbom  the  inspeetions  do  not  apply  so  exaetin^,  or  elat  thegr 
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uneducated  nurserymen  who  have  not  yet  been  brought  squarely 
against  the  scale  problem.  The  feeling  of  real  respect  (not  merely 
tolerance)  toward  the  inspection  work  in  this  state  was  never  so  great 
as  it  is  at  present. 


PLANT  LOUSE  NOTES,  FAMILY  APHIDIDAE 

By  C.  P.  Gillette 

Subfamily  Lachnince 

^  Phyllaphis  f(igi  L.  At  Lansing  I  found  this  species  extremely 
abundant.  Large  American  beech  trees  {Fagus  ferruginea)  had 
more  than  half  their  leaves  closely  rolled  in  from  the  sides  by  the 
pale  yellow  apterous  form,  the  individuals  of  which  were  very  nervous 
and  active  when  disturbed.  Each  louse  dragged  about  four  long 
wavy  threads  of  white  secretion.  No  alate  examples  could  be  found. 
At  City  Park,  Albany,  a  week  later,  the  same  species  was  seen  infest- 
ing the  underside  of  every  leaf  upon  trees  of  the  European  beech 
(F.  sylvaiica)  of  both  the  green  and  purple  varieties,  but  in  no  case 
were  the  leaves  curled  at  all.  I  have  never  seen  trees  worse  infested 
with  plant  lice  than  were  these  beeches.  A  few  alate  lice  were  taken 
at  Albany.     See  figure  1. 

Liichnus  agiUs  Kalt.  Prom  pine  leaves  in  City  Park,  Albany, 
New  York.  Both  alate  and  apterous  forms  of  this  louse  were  taken. 
Lice  very  active  and  difficult  to  capture.  Winged  vivipanz:  Body 
1.70,  wing  2.12,  antenna  1.30,  hind  tibia  1.60  millimeters  in  length. 
Antennae  and  all  tibiae  set  with  numerous  long  stout  hairs.  For 
antenna  and  hind  tarsus  see  figures  2  and  3. 

Lachnus  sp,,  near  agiUs.  Taken  at  same  place  and  date  as  the  pre- 
ceding on  spruce.  AkUe  viviparm:  Length  of  body  2.40,  antenna 
1.12,  wing  3.30  millimeters;  beak  reaching  well  past  3d  pair  of  coxae; 
hairs  upon  tibiae  and  antennae  more  numerous  than  in  case  of  agilis 
but  the  hairs  are  much  weaker.  Joint  III  with  a  single  row  of  4 
tuberculate  sensoria,  IV  with  1,  V  with  2.     See  figure  4. 

Lachnjis  sp,  A  very  small,  powdery  species  rather  common  in  rows 
upon  pine  needles  at  Washington,  D.  C.  Alate  vivipanB:  Length 
1.40,  wing  2.34,  antenna  .90,  hind  tibiae  .86  millimeters;  hairs  of 
antennae  and  legs  long,  pilose  and  rather  abundant.  Joint  III  of 
antenna  with  8  sensoria ;  IV  with  2 ;  V  with  1.     See  figure  5. 

Melanoxaniherium  flocculossum  Weed.  Taken  at  Webster,  Mass., 
and  Portland,  Ore.,  from  the  bark  of  willows.  Both  alate  and 
apterous  viviparae.    The  peculiar  weak  cornicles,  small  at  base,  a 
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little  larger  in  the  middle  and  tapering  to  a  rounded  distal  end 
entirely  without  flange,  and  the  two  longitudinal  rows  of  conspicuous 
black  spots  upon  the  dorsum  are  striking  characters  of  this  large 
louse.    It  seems  not  to  occur  in  Colorado.    See  figures  6  and  7. 

Melanoxaniherium  salicis  Linn.  This  species  was  taken  by  Mr. 
Bragg  at  Webster  and  Springfield,  where  it  was  feeding  upon  the 
bark  of  willows.  Both  alate  and  apterous  viviparae  were  in  the  lots 
taken.  The  only  record  we  have  for  this  species  in  Colorado  is  upon 
a  few  specimens  taken  by  Mr.  Bragg  at  Colorado  Springs  from  willow. 
In  general  appearance  this  louse  would  be  readily  mistaken  for 
smithicR  Monell.  For  charactens  of  antennae  and  cornicles  of  alate 
viviparae  see  figures  8  and  9. 

Melanoxaniherium  sn%%thi(B  Monell.  This  bark  feeding  louse  was 
taken  at  Webster  and  Springfield  where  it  was  abundant  on  willow 
limbs.  This  is  a  very  common  species  in  Colorado,  where  it  is  always 
found  feeding  upon  the  small  limbs.  It  is  separated  at  once  from 
any  of  the  other  species  of  this  genus  that  I  have  seen  by  its  very 
stout  cornicles  which  are  swollen  in  the  middle  and  contracted  at 
both  ends.     See  figures  10,  11  and  12. 

Chaiiopharus  aceris  Linn.  This  species,  so  common  upon  the  leaves 
of  the  sugar  maple  in  the  Central  and  Eastern  states,  I  have  never 
seen  in  Colorado.  It  was  taken  at  Chicago,  Lansing,  Detroit,  Geneva, 
Albany  and  Fort  Lee.  Both  alate  and  apterous  viviparae  were  seen 
in  each  locality.    See  figure  13. 

Chaitophorus  negundinis  Thos.  This  species,  which  is  abundant 
upon  boxelder,  Auloo  negundo,  wherever  the  tree  is  planted  upon 
both  Atlantic  and  Pacific  slopes  in  Colorado,  was  taken  on  this  tree 
at  Lansing,  Albany,  and  Webster.  Notice  the  peculiar  double  sensoria 
of  the  hind  tibiae  of  the  oviparous  female  as  shown  in  figure  14.  The 
antenna  of  the  alate  viviparous  female  is  shown  at  figure  15.    The 


T 
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1.  Phyllaphis  fagi,  alate,  All>any,  July  1;  2  and  3,  Lachnua  agilis,  antenna 
and  hind  tarsus,  Albany,  July  1;  4,  Lachnus,  near  agilis,  alate,  Albany,  July  1; 
5,  Lachnus  sp.,  alate,  Washington,  July  3;  6  and  7,  Melanoxaniherium  floe- 
cuJosum,  alate,  Webster,  July  16;  8  and  9,  Mel  salicis,  alate,  Springfield,  July 
14;  10,  11  and  12,  Mel.  smithim,  antenna  of  alate  vivipare,  alate  male  and 
cornicle  of  alate  viviparae,  Fort  Collins,  Colo.,  September  21 ;  13,  OhaitophoruB 
aceris,  alate.  Chicago,  June  23;  14  and  15,  Ch.  negundinis,  hind  tibia  of  ovi- 
parous female.  Fort  Collins,  November  16.  antenna.  Fort  Collins,  June  16; 
16,  Chaitophorus  sp.,  alate  viviparae.  Portland,  Ore.,  August  22;  17,  Oh,  vimin- 
alis,  alate,  Georgetown,  July  5;  18.  Ch.  populicola,  alate,  June  26;  19,  ChaitO' 
phorus  sp.,  apterous,  Geneva,  June  29.  All  figures  enlarged  60  diameters. 
Original.    Miriam  A.  Palmer,  Delineator. 
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latter  was  taken  November  16,  and  the  former  June  16  at  Fort  CaUim, 
Colorado. 

Ch4tUophoru4  sp.  About  Portland,  Ore.,  and  eapeeiaUy  aJonir  the 
river  from  J^ortland  to  Oregon  City,  a  species  of  Chaiiopkorug  wmm 
common  upon  the  leave*  of  the  native  vine  maple,  Acer  circinmium^ 
The  lice  »een  were  mostly  apterous  Wviparap  and  dimorpba.  The 
latter  were  diatriimted  hlang  the  main  veina  of  the  leaven  and  opoo 
the  wings  of  the  fruit.  Moat  of  the  dimorpha  were  decidedly  yellow 
in  eolor  bat  some  were  growing  preparatory  to  molting  and  IhettQ 
were  quite  dark,  almost  black.  Some  small  very  dark  lice  apon  the 
leaviei  were  probably  shed  dimorphs. 

The  apterovui  viviparir  are  ver^*  similar  to  n$ffundin%$  in  geiieral 
appearance  except  that  they  art?  almoat  black  in  color. 

This  loose  is  certainly  not  nsgundinis  and  I  can  not  make  H  mmm 
possible  that  it  is  aceri$.  The  antenna  is  shorter  and  the  filasnait 
much  shorter  in  proportion  (see  fig.  16)  and  I  can  not  find  more  than 
20  flabellsE!  in  any  of  tJie  dimorpha,  the  more  common  number  seeiiis 
to  be  18,  or  even  16. 

ChaUopharus  vimmalii.  At  Chicago,  G€neva^  Webster  and 
Qeorgetown^  both  alate  and  apterous  vivipar®  were  taken  upon 
willow  leaves*  This  species  was  apecially  abundant  at  Qenera,  It 
ia  an  abundant  species  in  the  vicinity  of  Port  Collins  almoai  ewmr^ 
year.  Thia  species  seems  to  be  separated  from  closely  allied  form* 
by  the  nnasually  long  antennal  filament*  See  figure  17«  vfhkh  shows 
th4*  antenna  of  an  alate  female, 

Chaiiapkorm  pop^Ucda.  Taken  at  Portland,  Michigan  and  Port 
Lee  on  aspen,  Popuim  tremulm<Ui.  This  ift  a  very  abundant  speeies 
in  ColoradOp  at  least  to  9«000  feet  altitude,  upon  the  eottonwooda  and 
aspens.  Upon  the  aspens  in  the  foothills  the  apterous  vivipane  mrm 
ahnoat  entirely  ahining  black  in  eolor.  They  often  attack  the 
ends  of  twigs  in  such  numbers  as  to  kill  H<>tti  the  leaves  and 
gfowth.      See  ftgiire  18. 

Chmtopk^nts  $j».  A  small  yellowish  green  C  h  ^  ms  with 
a  litUs  doaki*,  was  fairly  common  upon  the  undi :  .iiir  of  the  tea^fv 
of  Jfalfa  roiundifolia  on  the  grounds  of  the  Kxperiment  Statioti  at 
Geoeva.  Apterous  vivipane  only  were  seen.  The  Ixnly  leti^th 
Yariea  between  1.10  and  L25  mm,  and  the  antennai  between  .77  and 
.90  Htm  fai  the  spedmeiis  taken.  The  speeies  seemed  rather  spciradie 
ia  habit    The  antenna  of  ui  apterous  finale  is  sltown  at  figure  19. 
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A  NEW  INSECTARY 
By  E.  DwiaHT  Sa>deb6K)X.  Durham,  ^^  H, 

At  the  last  annual  meeting  of  the  Association  of  Economic 
Entomologists^  the  writer  led  a  discussion  as  to  the  necessity  of  a 
glasshouse  insectary  for  most  life  history  studies.  Although  appreci- 
ating the  necessity  of  a  glasshouse  for  purposes  of  instruction  and 
for  certain  classes  of  entomological  investigations  he  has  felt  for 
some  time  that  a  structure  which  would  give  more  natural  conditions 
would  be  much  preferable  for  most  life  history  work.  Carrying  out 
this  idea,  an  insectary  was  erected  by  the  New  Hampshire  Agricul- 
tural Expermiment  Station  during  the  past  summer,  which  is  illus- 
trated herewith,  and  whose  construction  may  be  of  interest. 

It  was  necessary  to  build  the  house  on  a  aide  hill  so  that  some  filling 
was  required  and  the  outer  end  of  the  house  is  several  feet  above 
the  surroundiog  area.  This  is  a  disadvantage  which  should  be 
avoided  where  possible,  A  stone  wall  foundation,  eighteen  inches 
deep  by  twelve  inches  thick,  was  laid  for  the  base  of  the  entire  house, 
which  is  thirteen  by  twenty-four  feet.  At  the  head  end  is  a  per- 
manent wooden  workroom,  six  by  thirteen  feet.  A  door  enters  from 
outside  on  the  east  side  and  another  opens  to  the  rearing  room  on  the 
south  side.  On  the  north  and  west  aides  are  windows.  This  gives 
ample  i/om  for  one  or  two  work  tables,  shelves,  storage,  etc.  The 
walls  are  made  of  seven-eighths  boards  one  foot  wide,  with  three  inch 
battens  over  the  cracks,  and  the  roof  is  covered  with  a  gravelled  roof- 
ing paper.     All  windows  and  doors  are  screened* 

The  rearing  room  has  a  cement  floor  through  the  center,  with  six 
cement  pits  down  one  side,  and  a  strip  of  soil  two  feet  wide  along 
the  opposite  wall.  The  floor  slants  so  that  water  runs  out  through  a 
drain  at  the  further  end.  The  inside  of  each  pit  measures  about 
two  feet  eight  inches  square  and  the  outer  walls  are  eighteen  inches 
high.  There  are  no  bottoms  to  the  pits  so  that  when  filled  with  soil 
they  are  continuous  with  the  soil  beneath.  The  sides  of  the  rearing 
room  are  composed  of  18-mesh,  bronze  screens,  three  feet  wide  and 
five  {i*e%  high,  resting  on  a  cement  coping,  which  are  buttoned  to  the 
uprights  which  support  the  roof.  The  uprights  of  the  sides  are 
bolted  to  the  cement  coping  and  the  framework  for  the  roof  is  fastened 
together  with  bolts  and  screws,  so  that  the  whole  structure  may  be 
taken  down,  stored  for  the  winter,  and  readily  erected  again  in  the 
spring.     The  canvas  roof  is  double,  the  ridge  of  the  lower  one  being 
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'about  eight  feet  above  the  floor  and  the  outer  otw  nhuMi  vU*\*n  f*^'t 
giving  a  one-half  pitch.  The  outer  roof  ia  of  the  heavi*>34i  -Aaii  «]  it^. 
while  the  inner  is  of  twelve  ounce  canvas.  Thia  arraii(rement 
prevents  any  leaking  througrh  the  outer  roof,  on  account  of  the  atniog 
pitch,  and  cuts  out  the  heat  of  the  sun,  by  the  air  current  b^wecn 
the  two*  The  lower  roof  also  protecta  the  upper  from  the  strain  of 
the  wind  coming  through  the  screen  sides.  At  the  outer  g^ble  «nd 
the  gable  ia  covered  by  canvas  down  to  the  scn*<*ns.  Encb  roof  b 
really  a  fly,  with  a  broad  seam  on  each  side  through  which  m  strip  is 
run  and  is  then  screwed  to  the  sides,  thus  affording  a  means  of  light- 
fning  the  roof  should  it  stretch.  After  four  months,  with  saaiiy 
heavy  winds,  the  roof  shows  no  signs  of  wear.  The  spaces  bctw^sn 
the  upright  supports  for  the  roof  are  filled  in  between  the  rooA  so 
that  the  rearing  room  is  absolutely  tight  for  all  ordinary  insects 
large  to  pass  through  an  IS^nesh  screen. 

It  is  believed  that  this  house  affords  as  nearly  natural  ooodi 
as  possible  consistent  with  an   enclosure.     Insects  which    past 
winter  In  the  soil  may  be  reared  in  cages  placed  on  the  pits  or  in 
on  the  soil  side  of  the  floor,  and  left  there  throughout  the  wint 
under  normal  conditions  and  cages  then  placed  over  them  wlMni 
house  is  erected  in  the  spring.     Many  of  the  details  of 
and  indeed  the  whole  house,  must  be  regarded  as  an  experiment,  b% 
from  the  eatperienee  of  the  Bureau  of  Entomology  with  more 
rmr^r  structures  in  tlieir  work  at  the  Gypsy  Moth  Laboratory  at  \ 
ffighUnds,  Mass.,  it  is  believed  that  the  general  principles  n| 
which  the  house  is  based  are  worthy  of  such  a  trial  as  they  will  nc 
have. 

The  whole  structure  cost  approximately  $400.  Of  this  nearly  one* 
third  was  for  the  grading  and  cement  work.  About  one  half  of  the 
total  cost  was  for  labor  and  one  half  for  materials.  The  dooblt  woat 
cost  $47.  The  screens,  including  two  doors  and  two  window  aaraaw 
for  the  workroom,  with  the  sixteen  around  the  rearing  room  eo«t  t70. 
liOfflbtr  cost  about  $50.  Where  no  grsdings  were  mircisssiji 
where  a  house  eould  be  built  from  plans  previously  devdoped, 
developed  as  we  progressed,  such  a  bouse  could  probably  be  Inull  U 
$300.    We  shall  be  glad  to  furnish  sny  further  details  of  st 

any  who  msy  be  interested. 
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Plate   14 


PLATt  14, — iDsectary  building  of  New  Hainpsliiro  Agrlniltural  Experiment 
StatUm.  A  ajid  B  strips  pas^tin^  throutjh  t*enms  of  rnnvas  uf  upix»r  aiwl 
lower  rmif. 
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THE  OBLIQUE-BANDED  LEAFROLLER 

Archips  rosaceana  Harris^ 
By  E.  DwiGHT  Sanderson  and  Alma  Drayes  Jackson 

In  July,  1909,  our  attention  was  called  to  a  case  of  very  serious 
injury  caused  by  the  Oblique-banded  Leafroller  in  a  large  rose  house 
at  Madbury,  N.  H.  This  is  one  of  the  largest  rose  conservatories  in 
the  country,  the  two  houses  having  a  total  length  of  nearly  one-half 
a  mile  and  covering  three  acres.  The  roses  on  one  or  two  benches  had 
been  entirely  defoliated  for  over  200  feet  as  shown  in  Plate  15.  Brief 
reference  to  entomological  literature  gave  practically  no  information 
of  value  concerning  the  pest,  so  that  an  investigation  was  commenced 
at  once.  Mrs.  Jackson  kindly  took  entire  charge  of  the  rearing  work 
and  is  responsible  for  the  account  of  it,  while  the  senior  author  is 
responsible  for  the  rest  of  the  present  article. 

History 

% 

This  insect  is  an  interesting  example  of  one  of  our  best  known  and 
much  be- written  species  about  which  there  seems  to  be  but  little  infor- 
mation. Among  the  sixty-eight  references  given  in  the  bibliography, 
less  than  a  dozen  give  any  very  original  information  of  any  impor- 
tance. The  great  bulk  of  the  literature  is  mere  compilation  and 
quotation  from  Harris,  the  original  describer.  Coquillett  seems  to 
have  made  the  most  observations  upon  the  species,  but  not  until  1903 
were  the  eggs  briefly  mentioned  by  Hart,  and  no  one  seems  to  have 
observed  the  stage  which  passes  the  winter.  The  insect  has  been  a 
common  one  thruout  the  United  States  and,  as  the  bibliography  shows, 
has  been  noted  for  over  half  a  century  wherever  entomologists  have 
been  located. 

Injury 

Serious  injury  by  it  has,  however,  been  only  occasionally  reported. 
In  1894  Fletcher  reported  injury  to  the  foliage  and  young  fruit 
of  pears  in  Ontario.  In  1896  Piper  noted  considerable  injury  to 
prunes  in  Washington.  In  1896  Lintner  recorded  serious  injury  to 
apple  foliage  and  by  the  larvse  gnawing  into  young  apples  in  eastern 
and  central  New  York.  The  same  year  Lugger  reported  that  Russian 
apples  are  sometimes  defoliated  by  the  caterpillars  in  Minnesota.  No 
very  serious  injury'  to  roses  was  noted  until  Chittenden  in  1903  men- 
tioned a  case  in  which  roses  received  from  Ohio  at  Libonia,  Pa.,  in 


'Moths  were  determined  for  us  by  the  courtesy  of  Prof.  C.  H.  Femald. 
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May,  1898,  were  badly  infested,  though  Smith  (1896),  Davis  ( 
and  maoy  others  had  mentioned  the  rose  as  one  of  the  oonunim 
plants. 

In  the  ease  under  our  observation  the  pest  was  received  on 

jllarriey  plants  imported  from  an  Ohio  firm  something  over  m  yeftr 
The  larvae  evide«iitly  increased  during  the  summer  of  1908  and 
by  midsummer  of  1909  were  sufficiently  abundant  to  eaajie  very 
serious  devastation,  the  loss  from  defoliation  and  incidental  eheeking 
of  blooms  undoubtedly  amounting  to  over  five  thoujaod  dollanL 
Fortunately  the  infestation  started  in  one  corner  of  the  houat  asd 
though  when  first  observed  by  us  both  houses  were  well  tiif«ali 
thruoutt  defoliation  was  confined  to  a  relatively  small  area 
the  slowness  of  the  spread  was  rather  remarkable.  When  first 
served  most  of  the  terminals  had  been  folded  up  by  the  larvie, 
sequent  ob8i?rvations  show  that  where  the  larva;  are  not  nuQH 
that  they  are  much  more  common  on  thy  lower  leaves  than 
terminals,  this  doubtless  being  due  to  the  fact  that  the  egipi  mtt 
.always  laid  on  the  older  leaves  and  never  on  the  terminals,  Whert 
plants  are  badly  infested  the  larvae  tie  the  terminal  leaves  tocetfcsr 
in  a  typical  tortricid  fashion,  thus  cheeking  all  growth  of  the  plant 
and  borrow  into  thti  dower  buds,  so  that  there  is  no  possability 
sscuring  blooms  (Plate  16). 

The  owner  of  these  houses  states  that  some  twenty  years  ago  be 
was  troubled  with  the  same  insi.'ct  in  rose  houses  in  Mnimacbosstti, 
but  not  so  seriously  and  it  was  gradually  brought  under  cofitrQl  by 
haudpieking.  Upon  visiting  the  Waban  Rose  Constf^*atoriea  al 
Natick,  Mass*,  Mr.  Alex,  Montgomery,  the  manager,  informed  Ihs 
wTiter  that  some  twenty  years  ago  when  hybrid  roses  were  fissl 
introduced  that  they  had  bad  considerable  trouble  with  the 
both  in  the  bouse  and  on  Jacqueminot  roses  growing  out  of  di 
but  that  in  recent  years,  though  a  few  were  always  to  be  fmmd  in 
booses^  they  had  found  no  diflSculty  in  controlling  them  by  luiodiii 
ing.    Mr.   Montgomeiy  had  just  returned  from  an  extenaive 

^ong  rose  growers  thruout  the  East,  but  had  heard  of  no 
rorthy  damage  by  the  insect  in  recent  years,  nor  do  the  tlorista* 
joomals  give  any  account  of  injury,  except  that  Strrtne    { 
mentions  it  as  a  carnation  pest,  where  eamationM  are  with  or  f 
roseSr  implying  that  it  a  common  rose  pest     It  is  evident, 
fore,  that  serious  injuiy  to  roses  is  sporadic  as  on  the  apple,  and  o 
eommon  food  plants. 


December,  '091  JOtrSNAL    OF    ErONOMIC    KNTOMOLOGY 


Plate  15 


pLATK  15. — Injur:;   in  ros*?  house  by  the  Obltqu<sbaiiiled  Leaf-roller.    The 
nppi'f  virw  Khowi<  the  inuioM^'  iIi?ro'ia!»»>n  »1  thr  plat^ts  'it-  the  i^enrin^  neen 

in  the  lowi»r   view.     PhotoK  Ijv   W«  8.  Ahliutt. 

I 
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Plate  lli^'-^SJfoiriii  li^uVy  i*»T  iJrfttlflnls  itrtH  S.li'fs'oT  Vii**^  hie  Oblique- 
La  nileil   Loaf-ri>IU*r.     Photo**  hy   W.  S.   Al)lxitt, 
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Food  Plants 

The  list  of  food  plants  on  record  comprises  over  fifty  species,  as 
follows : 

Gnaws  rinds  of  apples  (Walsh  &  Riley) ;  currant  (Perkins) ;  oak 
(Hart) ;  cotton  (Glover,  Mally) ;  rose,  apple  blossoms  and  leaves, 
peach,  cherr}',  yellow  birch,  plum,  clover,  honeysuckle,  beans,  straw- 
berrj%  Acer  negundo,  Crataegus,  Cornus  siolonifera  (C.  H.  Pemald) ; 
Betula  populifolia  (Packard) ;  ash  (Forbes) ;  celery  (Davifi) ;  pear, — 
leaves  and  fruit,  gooseberr>%  black  currant,  garden  geranium,  silver 
maple  seeds  (Fletcher) ;  plums  and  prunes  (Piper) ;  apple — foliage 
and  young  fruit  (Lintner) ;  Russian  apples  defoliated  (Lugger) ;  roses 
(Smith,  Davis) ;  blackberry  (Chittenden) ;  carnations  (Sirrine) ; 
basswood  (Gibson) ;  bred  from  apple,  cherry,  Siberian  crab-apple,  lilac, 
horsechestnut,  raspberry,  wild  strawberry,  wild  fose  (Rosa  blanda), 
burdock  (Lappa  officinalis),  thistle  (Cirdum  lanceolatum) ,  red  clover, 
ragweed,  smart  weed,  knot  grass  (P.  aviculare),  and  found  on  burr- 
oak,  poplar,  hazel,  sumac,  wild  raspberry,  wild  blackberry,  horse 
radish,  wild  sunflower  (Helianthus  grosseserratvs)  and  blue  vervain 
(Verhena  hastata) — Coquillett;  elm,  beech  (C.  H.  Femald,  mss.). 

Distribution 

C.  H.  Femald  gives  the  distribution  as  from  Maine  to  California. 
Dyar  gives  Northern  United  States  and  Colorado.  It  undoubtedly 
occurs  thruout  the  United  States  as  the  following  records  indicate. 
Maine  (Han'ey,  Packard) ;  Massachusetts  (Harris) ;  Ontario 
(Fletcher  et  al) ;  New  York  (Lintner) ;  Pennsylvania,  Florida,  Texas 
(Robinson) ;  Kansas  (Snow) ;  Nebraska  (Bruner) ;  Michigan  (Cook) ; 
Illinois  (Coquillett) ;  Minnesota  (Lugger) ;  Washington  (Piper) ; 
Texas  (Mally). 

Life  History 

The  larva;  appear  in  spring  and  attack  the  young  foliage  of  the 
apple  as  soon  as  it  opens,  and  later  the  blossoms  and  young  fruit,  as 
originally  described  by  Harris  and  by  numerous  subsequent  writers. 
In  the  northern  states  the  larvae  mature  during  June.  Coquillet  is 
the  only  writer  who  has  recorded  the  length  of  the  pupal  stage  and 
gives  five  to  sixteen,  average  nine  days,  in  Illinois.  The  moths 
emerge  from  May  30  in  Delaware,  as  observed  by  us,  until  early  July 
in  New  England.  Dates  of  emergence  of  moths  as  recorded  are  as 
follows: — Massachusetts,  end  of  June  (Harris) ;  Maine,  last  of  July 
(Harvey) ;  Vermont,  early  July  (Perkins) ;  New  York,  July  1 
(Fitch),  at  light  June  13  (Lintner);  Michigan,  mid-June  (Cook); 
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nilDois,  late  June,  early  July  (Hart,  Coquillett).  Chittxmden  iKHujr^J 
pupaB  and  moths  from  Libonia,  Pa.,  May  3,  1898,  but  these  were  from] 
greenhoujie  rosea. 

The  eggs  have  been  mentioned  only  by  Hart,  who  atates  that  the 
«gg8  overlap  in  flat  maaaes.     Eminuns  stated  that  on  plojn  llie  ei 
were  laid  in  patehea  on  the  bark  in  June  and  July  and  remam  tliere^ 
until  the  next  spring,  but  aa  he  expressea  a  doubt  aa  to  wlielfaer  the 
apeeiea  waa  really  ro$aceatui,  there  seenm  no  g^iod  reaaon   to   gire 
eredence  to  thia  obaervation,  which  probably  re  fern  to  .1.  cemsivorana 
which  haa  auch  habita.^     A  aecond  brood  undoubtedly  oeenn  thni* 
out  the  range  of  the  apeeiea.    Cook  mentiona  a  second  brnod  of  lAmei 
in  autumn,  observing  a  larva  aa  late  aa  October  5^  and  HATvey  mod ' 
Hart  mention  a  aecond  brood  of  larv»  in  August.    CkK|uiIletl  reared 
motha  of  a  aecond  brood  in  late  July  and  until  mid-Auguet  in  lUixiota^  ^ 
Packard  rehired  a  moth  September  1  in  Maine  and  Harvey  states  tbejr 
oeenr  the  last  of  July.    Moffat  found  motha  abnndint  at  Londoiw 
Ont.,  in  late  July  and  early  August^  and  Snow  in  Eanaaa  on  Ancvtft  9. 

A  aecond  brood  of  motha  thua  give  riae  to  larvK  which  work  in  thm 
faU*     Coquillett  hazarded  the  guess  that  the  egga  passed  the  winter, 
but  thia  is  the  only  statement  as  to  the  hibernation  except  that  Harvej 
waa  candid  enough  to  state  that  nothing  was  known  of  the  egga  or 
hibernation  of  the  species.     From  the  fact  that  the  larvie  oeeur  in 
fall  and  early  spring  and  that  many  species  of  this  family  poaa  Ibe^ 
winter  aa  larw  it  seems  probable,  though  we  have  no  definite  ofaaer 
tiona  on  the  point,  that  the  larvie  hibernate  over  winter  prabnbljr^ 
within  folded  leaves  well  encaaed  in  their  own  silk,  either  attached  to 
the  tree  or  on  the  grtnind^  altho  they  may  hibernate  under  nr  at- 
teebed  to  the  bark.     It  seems  probable  that  even  in  a  warm  green- 
hooM  the  majority  of  larvaa  do  not  transform  in  the  winter,  aa  Hr. 
Montgomery  of  Natick,   Mass.,  statea  that   they    have  never    hi 
troubled  with  them  in  winter,  but  that  aa  soon  as  the  spring  suDahifi^j 
warms  up  the  houses  they  commence  to  work.     We  are  now  makuig^ 
obeervationa  on  thia  point     It  will  be  interesting  to  determine,  aa  we 
ejcpeot  to  dOy  whether  more  than  two  generations  occur  in  gret*nliait»e«^ , 
but  onr  preeent  data  does  not  ao  indicate. 


Obaervmtiona  on  the  Life  Hiatory 

The  following  observations  on  the  life  history  were  made  during 
Angoat  and  early  Seplemberp  1909*    The  eggs  are  laid  in  round  or 


BaDella  81*  K.  H.  Agr.  Exp.  Sta..  p,  IT. 
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oval,  flat,  green  patches,  each  contaioing  an  average  of  about  117 
egga,  as  shown  below. 


Number  of  eggs: 
Number  of  j 


10-20. 
7, 


2&-B0. 
6. 


7S-100. 


100^150. 
3, 


150-200. 
4. 


276. 
2. 


300. 
3. 


360. 
1. 


The  table  shows  plainly  the  great  variance  in  the  number  of  eggi 
in  one  mass,  ranging  as  it  does  from  a  very  few  to  over  300.  A 
weighted  average  of  the  above  gives  117  eggs  as  the  average  number 
laid  at  one  time. 

The  total  number  of  eggs  produced  by  one  pair  of  motJis  is  an 
interesting  as  well  as  an  important  feature*  For  this  purpose,  single 
pairs  of  moths  which  had  just  emerged,  were  isolated  and  placed  in 
glass  cylinders  containing  fresh  rose  twigs.  As  soon  as  the  eggs  were 
noted  they  were  removed  and  counted.     The  results  were  as  follows: 

Number  of  eggs  hild  by  Individual  females:  6&0,  488,  80.  375,  52.  83.  200. 
57&*  190.  45,  400.  575. 

Averaging  the  above  gives  305  eggs  to  be  the  average  number  laid 
by  one  female  moth  at  room  temperature  having  a  mean  of  70°?. 
The  masses  vary  considerably  in  size,  four  millimeters  being  a  good 
average  width.  The  eggs  are  glued  together  by  gelatinous  material 
and  often  overlap.  From  our  observations  in  the  infested  green- 
house and  in  the  insectarj'^  they  are  generally  deposited  on  the  older 
leaves  of  the  plant  rather  than  on  the  fresh  shoots.  The  egg  mass  is 
usually  a  shade  lighter  than  the  green  leaf,  Oviposition  usually 
takes  place  at  night,  although  cases  have  been  observed  on  very  cloudy 
days.  Practically  all  the  eggs  of  a  mass  hatch  at  once,  leaving  the 
empty  shells  of  the  mass  whitish  in  appearance.  In  case  of  parasitism 
the  individual  eggs  are  blackened  by  the  pupa  of  the  parasite.  The 
figure  in  Plate  17  above  E  is  a  parasitized  egg  mass,  while  the  light 
masses  are  nnparasitized. 

The  time  of  incubation  varies  considerably  according  to  the  tem- 
perature. A  number  of  freshly  deposited  egg  masses  were  put  in 
vials  and  placed  in  an  incubator  kept  at  80*^F.  The  length  of  the 
egg,  larval,  and  pupal  stages  were  all  determined  with  specimens  kept 
in  a  glassfront  incubator  kept  constantly  at  80°P-.  which  is  practically 
the  mean  temperature  of  the  rose  house  in  summer.  Observations 
were  made  every  morning  from  which  were  obtained  the  following 


Number  dajrs'  Incubation. 
Number  of  egg  masBes. 


5        6        7 
10      12       11 


Prom  the  above  experiment  6.67  days  is  found  to  be  the  average 
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lesgth  of  time  required  for  tho  iucubution  of  one  egg  mas  mi  what 
ig  probat»ly  an  avornge  mean  temperature  for  a  roee  houM   in   Ut«j 
ftummer*    Another  lot  of  egg  masses  was  left  in  the  room  where 
temperature  averaged  70' P.     Prom  these  we  obtained  the  Collar 
results : — 


Ntunber  dsys'  tncubstloa. 
Number  of  ic 


10 
6 


li 


At  this  temperature  a  single  egg  mass  requires  10.18  dajs  mouba- 
tioQ  and  so  takes  3.51  days  longer  to  batch  at  70*  than  at  80*F. 

The  larv®  when  first  hatched  are  extretnoly  minute  and  eU 
reiiemble  the  leaf  in  color.  They  crawl  about  for  three  or  faor 
feeding  here  and  there  and  growing  rapidly.  At  the  end  of 
period  the  young  larva  begins  to  form  a  protection  for  itself  by  pull- 
ing two  or  three  leaves  together,  or  more  frequently  a  yoanfr  lmr\a 
will  fold  over  a  single  leaf  forming  a  tube  open  at  either  end.  Th*» 
laaT€8  are  held  together  by  silken  threads.  The  larva  feeds  apom 
inside  of  the  tube  or  makes  short  ozennions  to  adjacent  leaves 
are  pulled  down  and  attached  to  the  original  tube,  so  tliat  as 
larva  increases  in  size  it  also  increases  the  size  of  the  neat  It 
frequently  observed  that  when  all  the  leaves  of  a  particular  part  of 
plant  had  been  destroyed  the  larvie  would  go  to  another  part  of  the 
plant  and  start  new  nests.  This,  however,  seems  to  be  depeodenl  on 
food  supply.  The  length  of  the  lan^^al  stage  may  be  seen 
following: — 


Larval  period  la  dajrs. 
Nmabtr  of  lamp, . ... 


33-2S. 
11. 


26-S9. 

16. 


30. 
13. 


14. 


41-IC 


The  average  length  of  the  larval  stage  is  thus  32  69  days  at  80*  P. 
There  is  no  doubt  but  that  food  conditions  may  vt^ry  materimUy  ti 
fluenoe  the  length  of  the  larval  stage  which  is  probably  aomewl 
shorter  than  the  above  figures  indicate.  Before  pupation  the  lann 
draws  the  leaves  together  more  firmly  than  usual  so  that  tliey  pt 
cally  form  a  ooooon^  to  the  silk  of  which  the  pupa  is  attadied  bjr 
hooks  of  the  cremaster.  The  average  length  of  the  pupal  stage  may 
be  seen  from  tlie  following: — 

Papal  period  la  dajs.«*..*« 5       e       7        a 

NiBBber  <^  pope «.t# ..* U     H     13        t 


This  gives  6.41  dsys  as  the  aversge  of  the  pupal  stage  at  QOTT^ 
Out  of  62  pupm^  85  weie  miles  and  27  females.    About  30%  of 
pnptt  failed  to  transfoinL 
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The  adults  emerge  diiriDg  the  night  and  if  not  disturbed  will  re- 
main in  the  vicinity  of  the  pupal  cases  throughout  the  following  day. 
Usually  the  males  may  be  distinguished  from  the  females  not  only  by 
their  smaller  size  but  also  by  two  round  black  spots  on  the  thorax 
(Plate  17,  B).  Mating  occurs  shortly  after  emergence.  The  lengtli 
of  time  between  emergence  and  egg  deposition  may  be  seen  from  tbo 
following : — 


Days  from  emergence  to  ovipaBition 1 

Number  of  females 1 


Thus  on  an  average  a  femaie  oviposits  at  the  end  ot  3 Ad  days  at  the 
room  temperature  of  70" F.  Egg  deposition  may  not,  however,  all 
occur  at  once,  as  one  moth  may  deposit  several  egg  masses  at  different 
times.  The  average  life  of  an  individual  as  seen  from  the  following 
is  14.6  days  at  70'='F: 


Length  of  life  In  dnys 

11 

12 

13 

14 

15 

17 

20 

Number  of  moths. 

2 

e 

2 

2 

2 

2 

4 

Summarizing  the  life  history  it  is  found  that  at  a  constant  tem- 
perature of  80" P.  the  egg  stage  is  6.67  days,  larva  32.69  days,  pupa 
6.41  days,  and  life  of  moth  to  oviposition  3  days,  givdng  a  total  of 
48,77  days  or  seven  weeks.  The  difference  in  rate  of  development  of 
|the  eggs  at  70*F.  would  indicate  that  the  total  life  cycle  at  70*  would 
require  over  ten  weeks.  This  is  about  tlie  temperature  of  a  rose 
house  in  this  latitude  in  September.  After  October  first  the  houses 
have  a  mean  of  about  62*.  running  from  56''  at  night  to  70  to  75°  in 
the  day.  With  this  temperature  the  life  cycle  would  probably  require 
three  to  four  montlis. 

Description 

Egg  mass,  (Plate  17,  E,)  Round  or  oval,  flat»  green  patches,  gen- 
erally lighter  green  than  the  leaf;  laid  ver>'  close  together,  frequently 
overlapping;  held  together  by  glutinous  material;  average  niimber  in 
mass,  117;  varying  in  si«e  from  a  small  dot  to  one- fourth  by  one-half 
inch. 

Larva,  (Plate  17,  F),  Generally  light  green  in  color,  varying  in 
some  specimens  to  a  reddish  or  brownish  green ;  a  darker  green  stripe 
generally  evident  along  tlie  dorso-mesal  line;  head  round,  very  dark 
brown  or  black  mottled  with  brown ;  mouthparts  lighter  brown ;  ante- 
rior portion  of  clypeus  light  brown;  anteclypeus  greenish  while; 
labium  green  ^vith  the  exception  of  the  distal  portion  and  a  black 
ti'iangular  spot  near  the  base;  labial  palpi  green,  first  and  basal  seg- 
ment black;  antennie  of  three  segments;  tip  of  antenna?  dark  brown, 
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green;  oervical  ahidd  brown  or  irrtx^nish  brown,  posterior  bordor 
black,  a  very  distinct  domal  nuture  lighter;  two  black  tubercles  en 
eitber  side  midway  between  ventral  bonier  of  cer\*ical  alaield  aod 
prothoracic  legs,  each  provided  with  two  long  setaB;  protboraicie  spir- 
acle posterior  to  the  dorsal  tubercle;  thi»ra4nc  lega  blacky  firet 
ooncolorous  with  body;  prolegs  and  anal  legi  green;  ajsal  shield 
oolorouK  with  body;  spiracles  circled  with  brown  on  each  abdomtnal 
segment;  third  to  sixth  abdominal  segments  bearing  prolegs;  yellow- 
iah  tnberclee  as  follows* — abdominal  segments  one  to  eight  bear  sub- 
dorsal tubercles  I  and  TI,  with  sini^lc  seta,  I  mesad  of  II,  III  JQSl 
above  spiracle  and  IV-V  just  below  spiracle,  VT.  YII  and  Vin  ss 
Usaal;  on  segment  nine  II  is  nearer  the  meson  than  I  and  Ui»  close 
to  the  caudal  margin,  and  III  just  latero^caudad  of  II ;  anal  segmeiit 
beam  three  large  atib-dorsal  set«  on  the  caudal  half,  and  a  lateral  setm 
on  each  side ;  me«o>  and  meta-thoras  with  a  sub-dorsal  tnbefde  beaiv 
isg  two  setie  (I),  aifother  further  latero-cephalad  (11),  a  tubsrels 
with  two  set«  (III-V  f )  in  the  usual  position  of  the  spiracle,  sad 
just  csudad  of  this  b«.*anng  a  single  seta  (I^) ;  a  tubercle  in  the 
position  as  YI  of  the  abdominal  aegroeota  further  ventrad  and  app«r- 
snUy  homologous;  VII  and  VIII  sa  uanaL 

Pupa.  (Plate  17,  C).  Light  brown  just  after  pupation,  bssotaiiigr 
much  darker  with  age ;  lighter  on  ventral  surface ;  a  mid«dofsal  dark 
tine  beginning  with  the  thorax  running  the  length  of  the  body»  lbs 
anterior  and  posterior  margins  of  abdominal  segments  I  to  VII  io* 
duatve  bear  a  row  of  short  block  spin^  or  teeth  on  both  anterior  sod 
posterior  margins;  yellowish  seta*  are  scattered  over  the  body;  s 
decided  blackish  cremaster  nearly  twice  as  long  us  broad,  about  equal 
lo  the  eighth  abdominal  segment  in  length,  rounded  at  tip,  besring 
two  strong  hooked  spines  at  the  tip  and  one  on  either  side  near  lbs 
lip. 

Moth,  (Plate  17,  A.  B.)  See  Robnison  and  Clemens  (1860)  bi 
bibliography. 

Natural  Enoxiiss 

Pmramiu,  It  is  evident  that  this  species  is  most  elfeetively  held  In 
disek  by  its  natural  enemies  or  with  so  large  a  list  of  food  plants, 
wide  distribution,  and  the  number  of  eggs  laid,  we  should  have  fre- 
quent serious  outbreaks.  What  little  evidence  we  have  points  to  tbs 
faet  that  it  ia  held  hi  eheck  by  parasitic.  Coquillett  (1882)  stmtss 
that  a  species  of  Olypha  emerges  from  the  larva  about  tlte  tinis  H 
should  pupate  and  spins  a  eocoon  from  which  the  parasite  emerges  ft 
to  12  days  later;  and  that  in  late  August,  fully  one  half  of  Hif 
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are  thus  paraaitized.  On  some  larvae  he  observed  Tachina  fly  eggs, 
and  Perilitus  Hmidiatus  Cresson  was  reared  from  one  pupa.  Cook 
found  that  Olypta  simplioipes  Walsh  was  a  very  effective  parasite  of 
the  larvie  and  also  reared  Microdus  laticifictus  from  one*  Snow  reared 
an  unknown  tachinid  from  a  larva.  Lugger  mentions  the  Baltimore 
Oriole  as  a  particularly  effective  enemy  of  the  larvse. 

The  outbreak  observed  by  us  furnished  a  case  of  the  mofit  complete 
parasitism  we  have  ever  seen.  When  first  observed  in  late  July  from 
one  third  to  one  half  of  the  eggs  were  parasitized  by  a  species  of 
Trichogramnia.  Two  weeks  later  it  was  difficult  to  find  an  egg  mass 
in  which  over  95%  of  the  eggs  did  not  contaiu  the  black  pupse  of  the 
parasite  and  in  most  cases  99  to  100%  were  affected.  So  effective 
were  the  parasites  that  the  control  of  the  outbreak  was  undoubtedly 
due  to  them  much  more  than  to  any  remedial  measures. 


Remedial  Measures 

Spraying  with  arsenate  of  lead  was  at  once  advised  by  us  in  the 
greenhouse  above  mentioned.  The  owner  hesitated  to  apply  it,  how- 
ever^  as  it  would  spot  the  foliage  so  as  to  prevent  the  sale  of  any  pos- 
sible blooms,  and  requested  that  we  experiment  with  fumigation. 

Fumigation.  Experiments  were,  therefore,  made  at  once  with 
hydrocyanic  acid  gas.  For  this  purpose  we  had  a  large  box  con- 
structed which  fitted  just  inside  a  window-frame  of  the  insectary 
workroom.  (Plate  18.)  This  was  fastened  tightly  to  the  frame, 
was  covered  with  sheathing  paper,  all  cracks  stopped  with  putty,  and 
the  crack  between  the  window  sashes  plugged  with  cotton.  Thus  the 
box  was  fully  as  tight  as  the  average  greenhouse.  By  rabing  the 
window  from  the  outside,  potted  plants  could  be  placed  within  to  test 
the  effect  on  them  and  the  box  could  be  quickly  ventilated.  On  the 
inside,  a  tightly  sliding  door  was  fastened  and  over  the  opening  to 
the  box  a  canvas  sleeve,  which  was  tapered  and  constricted  by  an 
elastic  band  at  the  end.  With  this  arrangement,  the  plants,  insects, 
and  acid  could  be  placed  in  the  box  through  the  window  on  the  outside, 
everything  made  tight,  and  the  cyanide  then  poured  in  from  the  in- 
side with  no  possible  escape  of  gas.  Furthermore,  at  any  time  by 
inserting  one's  arm  in  the  sleeve,  the  sliding  door  could  be  raised,  a 
tube  containing  insects  removed,  the  door  then  shut,  and  the  tube 
taken  out  and  subsequently  returned  in  the  same  way.  with  practically 
no  loss  of  gas,  thus  enabling  one  to  accurateh"  observe  the  effect  on 
the  insects  after  different  lengths  of  time  by  having  several  tubes  of 
insects  and  taking  them  out  at  intervals.  The  fii-st  experiment  was 
made  with  cyanide  at  the  rate  of  one  ounce  to  1200  cubic  feet,  a  rate 
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often  UM*d  ujyrainst  aithides  by  alioiviug  the  uns  to  remain  in  the  honam 
uvcr  tiigbt,  during  which  time  it  usutiUy  leaku  out.     In  each   cusb* 
ittvenU  tuben,  ench  coDtaining  several  sptTimriiJi  of  all  stagw  of  the 
insoct  were  us>e<i.     Though  one  or  two  motks  and  o<M;4isiofiAlty  a  larm 
were  killed  after  three  hours  expoeture,  many   were  alive  the  next 
morning,  the  gag  having  been  generated  al>out  6  p.  in.    The  utrength 
was  then  doubled  to  one  ounce  cyanide  to  600  cubic  feet,  then  doubk 
again,  and  finally  doubled  again  to  one  ounce  to  160  cubic  feet 
out  killing  the  oiajority  of  the  larva*  or  niotlm  in  an  hour  a  exf 
but  aerioualy  injuring  the  planta  at  the  latter  utrength*    Mr.  CL 
Hail,  fomierly  horticulturist  of  thia  j^tation,  who  haa  bad  €Sl 
experience  in  greeuhoiiMe  fuiuigatinn,  tried  Himilar  experiltieDt*  in 
small  giTenhouse  in  Mai»achusetta  with  the  same  reaulta.     All  furtlicr 
experiment  with  fumigation  was  therefore  dropped. 

Arsenate  of  Lt^,  Ar^nate  of  lead  waa  then  applied  to  all  the 
planta  in  the  affected  bouaes  at  the  rate  of  three  pounds  to  the 
KMany  of  the  worst  infested  jtlants  were  first  cut  buck.  This 
Happ]ie4  in  a  novel*  but  exceedingly  efTcctivi*  and  practical  manner^ 
The  tank  in  which  manure  water  ia  mix«Hl  and  the  pipe»  leadinip 
it  to  all  parta  of  the  houses,  were  fl unshed  out.  The  anienatc  of  lead 
waa  then  mixed  up  in  the  tank,  hose  waa  attached  at  each  fKitlet  it 
the  boua^  and  when  all  waa  ready  a  score  of  men  commenced  a|>ray<j 
ing,  and  in  an  hour  and  one  half  the  three  acres  of  planta  had  breii 
thoroughly  sprayed  without  the  uae  of  a  pump.  The  applicatioQ 
repeated  about  a  week  later.  Inasmuch  aa  the  eggs  an?  laid  oti  th€ 
old  foliage  and  the  young  lan-a*  feed  upon  it,  there  can  be  no  dotil 
of  the  efllieae^'  of  amenate  of  lead,  but  ita  effect  was  obiteured  bs  tl 
ease  by  the  almost  total  parasitiam  of  the  eggs.  Nevertheleaa,  it  prob-' 
ably  aided  greatly  in  killing  off  larviB  and  thoae  which  hatched  from 
th^  few  unparaaitized  eggs,  for  on  November  17  larve  oould  itill  bo 
foond  in  aome  numbers  on  individual  plantu  here  and  tliere.  It 
qoeationable  whether  spraying  with  arsenate  of  lead  would  be  dw 
able  on  rosea  except  in  cases  of  serioua  infestation,  owing  to  tl 
spotting  of  the  foliage,  but  thia  might  bt*  avoided  by  dusting  with 
anenate  of  lead,  Paris  green,  dr>*  and  sprayi^,  with  and  withotil 
Umtp  hat  beau  tried  liy  groweia  in  the  paat«  but  there  is  always  ilnn^ 
from  burning  the  foliage. 
IJandpiiking.  There  aeemi  to  be  no  reaaon  why  the  pest  eannol 
t^«gotirel^'  (Hmtrfilied  in  rose  botiaea  by  reaaonable  diligeoee  in  hmski 
flicking.  Thia  has  been  practiced  for  years  in  some  homea  where 
insect  oeeum  but  has  never  l)ceume  numtrona  enough  to  caon  li^oiibla»l 
Prom  our  observations  we  feel  that  there  can  be  no  doubt  that  hand- 
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picking  so  that  the  insect  is  never  allowed  to  become  abundant  enough 
to  warrant  spraying  or  dusting,  is  by  all  means  the  most  practical 
method  of  control  in  rose  houses.  With  the  removal  of  the  plants 
and  thorough  fumigation  of  the  empty  houses  the  pest  may  thus  be 
easily  controlled. 

Trap  Lights.  When  the  injury  was  worst,  the  moths  were  flying 
about  the  house  by  hundreds,  could  be  picked  up  beneath  every  plant, 
and  could  be  found  beneath  the  benches  in  the  shade  in  large  numbers, 
often  several  within  a  few  inches  of  each  other.  The  owner  having 
observed  their  attraction  to  lights,  trap  lanterns  set  in  pans  of  water 
were  placed  thruout  the  houses  and  very  large  numbers  of  moths 
were  caught.  These  lights  have  been  continued  during  the  fall  and 
by  the  middle  of  November,  fifteen  to  twenty  moths  per  night  were 
usually  caught  in  the  larger  house.  There  can  be  no  doubt  of  the 
efScacy  of  trap  lights  for  this  insect  in  a  greenhouse. 

For  the  control  of  the  insect  upon  apples  and  other  orchard  trees, 
cane  and  small  fruits,  and  its  numerous  other  food  plants,  there  would 
appear  to  be  no  reason  why  a  thorough  application  of  arsenate  of 
lead  to  the  young  foliage  and  again  in  midsummer  at  the  time  of  the 
emergence  of  the  second  brood,  should  not  control  it  entirely.  The 
determination  of  its  hibernating  habits  and  measures  to  destroy  it  in 
hibernation  might  also  be  of  value. 
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THE    GEOGRAPHICAL    DISTRIBUTION    OF   AMERICAN 

TICKS 
By  W.  A.  HooKEB,  Washington,  D.  C. 

In  the  fourth  part  of  the  last  memoir  of  his  revision  of  the  tidus, 
published  in  1901,  Prof.  L.  G.  Neumann  considers  their  geographical 
distribution,  the  species  being  brought  together  under  the  various 
political  divisions  of  the  world  in  which  they  are  known  to  occur. 
The  North  American  species  listed  are  largely  based  upon  the  Marx 
collection  of  the  United  States  National  Museum  and  the  collection 
of  the  Bureau  of  Animal  Industry  of  the  United  States  Department 
of  Agriculture. 

Since  this  account  was  published  there  has  been  an  increased  activ- 
ity in  the  collection  of  ticks  in  this  country  which  has  resulted  in  the 
discovery  of  many  new  forms  and  of  a  wider  distribution  of  the 
species  recorded  than  was  then  known.  In  Neumann's  ** Notes  sur 
les  Ixodides,'*  which  have  followed  the  ** Memoirs,"  new  records 
have  been  given  which  include  data  on  American  species.  With  the 
appearance  of  Banks'  Revision  of  the  ticks  of  this  country,  several 
new  species  were  described  and  a  number  of  names  were  relegated 
to  synonyms  through  the  recognition  of  Say's  and  Packard's  species. 
In  preparing  his  ** Revision,"  Mr.  Banks  examined  the  collection  of 
the  Museum  of  Comparative  Zoology,  which  contains  Packard's  types, 
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and  had  at  hand  several  state  collections,  as  well  as  the  national 
collections. 

In  the  study  of  the  geographical  distribution  of  the  species  the 
writer  has  attempted  to  bring  these  records  together.  In  doin^  this 
he  has  examined  the  national  collections  and  through  the  courtesy  of 
Mr.  Nathan  Banks  has  also  examined  his  personal  collection  mnd 
been  permitted  to  use  the  distribution  records  of  the  spedes  in  the 
collections  which  Mr.  Banks  examined.  Most  of  the  records  of  the 
species  from  the  different  collections  are  based  upon  Mr.  Banks' 
determinations.  In  the  following  list  references  are  given  to  Neu- 
mann's records,  so  far  as  possible  to  the  collections  which  contain 
specimens,  and  occasionally  to  other  records.  A  list  of  the  abbrevia- 
tions used  will  be  found  appended. 

The  records  of  exotic  species  are  largely  based  upon  Neumann's 
determinations  and  upon  the  national  collections.  References  are 
given  to  Dr.  F.  LahiUe's  records  in  his  work  on  the  ticks  of  Argen- 
tina. Dr.  H.  B.  Aragao,  who  has  studied  the  Brazilian  ticks^  and  - 
described  a  number  of  new  species,  has  kindly  furnished  the  writer 
with  a  list  of  the  species  known  to  him  to  occur  in  that  country.  The 
writer  wishes  to  express  his  gratitude  to  these  workers  for  the  liter- 
ature and  other  favors  received. 

Distribution  of  American  Ticks 

NoBTH  Amxbioa — No  locality  given. 

Amblyomma  tnuUipunctum  (N.  1901). 
Ixodes  brunneus  (N.  1901). 

Alaska. 

Ceratixodes  putus  (B.  E.  Coll.). 
Dermacentar  variabilis  (N.  1901). 
Ixodes  angustus  (Bks.  ColL). 

Aleutian  Islands. 

Ceratixodes  putus  {=h%rsutus)   (N.  1901;  Bks.  Rev.). 
Ceratixodes  signatus  (Bks.  Rev.). 

pRiBiix)F  Islands. 

Ixodes  arcticus  (Bks.  Rev.;  Nat.  Mus.  Coll.?  [Type]). 

St.  Pall  Island  (Alaska). 

Ceratixodes  putus  (N.  1901  and  19(>4 ;  Bks.  Kev.). 

Hkklnu  Island  (nvnr  Aleutian  Islnnds'. 

Ceratixodes  (Ixodtss  putus  {-''fimbriatus)  ( N.  1901;  B.  E.  ColL). 
Ceratixodes  signatus  (B.  E.  Coll.). 
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St.  Pdcrbb  and  Miquelon  Islands  (near  Newf onndland) . 

Ceraiixodes  puius  (N.  1901  and  1902). 
Baffin  Land. 

Ceratixodes  ptiius  (=uri(B)  (N.  1901). 
Labrador. 

Amblyomma  americanum  (N.  1901;  Marx  Coll.). 

Dermacentor  varidbiUs  (N.  1901;  Bks.  Rev.). 

Nova  Scotia. 

Dermacentor  dlbipicttis  (Pack.  Amer.  Nat.  1868,  p.  559;  Pack. 
Ann.  Eep.  1869;  Pack.  Guide,  p.  662). 

Brtfish  Columbia. 

Ceratixodes  putus  (N.  1904). 
Dermacentor  (Ubipictiis  (Bks.  Rev.). 
Dermacentor  venustus  (B.  E.  Coll.). 
Ixodes  angiisttis  (Bks.  GolL). 

Ontario. 

Ixodes  cookei  (Bks.  Coll.). 
Ixodes  marxi  (Bks.  Coll.). 

Maine. 

Ixodes  cookei  (=hexagonus  langispinosus)    (N.  1901;  M.  G.  Z. 
Coll.;  Marx  GolL). 

New  Hampshire. 

Dermacentor  dlbipictus  (=variegatus)     (S.  &  S.  1901). 
Vejmont. 

Dermacentor  varidbiUs  (B.  E.  Coll.). 

HasmaphysaUs  ckordeUis  (B.  E.  Coll.;  Hadley  1909). 

Massachusetts. 

Amblyomma  americanum  (=7.  unipunctata)   (Pack.  Ann.  Rep. 

1869;  Pack.  Amer.  Nat.  1869,  p.  370;  Pack.  Guide,  p.  662). 
Dermacentor  albipictus  (M.  C.  Z.  Coll.)  Type. 
Dermacentor  variabilis  (N.  1901;  Bks.  Coll.;  N.  T.  S.  M.  Coll.; 

M.  C.  Z.  CoU.;  Cornell  Coll.;  Bks.  Coll.;  Marx  Coll.). 
Hasmaphysalis  chordetUs   (Pack.  Ann.  Rep.   1869;  Bks.  Rev.) 

Type  locality. 
Hamaphysalis  leporis-palustris  (N.  1901). 
Ixodes  brunneiis  (Mass.  A.  C.  Coll.). 
Ixodes  cookei  {=H.  condnna)  (N.  1901;  M.  G.  Z.  CJolL  [Type] ; 

Mass.  A.  G.  Coll.). 
8 
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Rhode  Island. 

None  recorded. 

CtoNNECTICUT. 

None  recorded. 
New  York. 

Amblyomma  americanum  (Bks.  Rev.). 

Dermacenfor  nigrolincatus  {=H,  concinna)   (N.  1901;  M.  C.  Z. 

Coll.  [Type] ;  N.  Y.  S.  M.  Coll.;  Bks.  Coll.) 
Dermacenior  albipictus  (=2).  vartegaius)    (S.  &  S.  1901;  Bks. 

Rev.). 
Dermacenior  variabilis  (Stiles  Coll.;  Cornell  Coll.;  Bks.   ColL; 

B.  E.  CoU.). 
Hamaphysalis  chordeiUs  (B.  E.  Coll.). 
HcpmaphysaUs  leporis-palustris  (N.  Y.  S.  M.  Coll.). 
Ixodes  cookei  {=hexagonus  longispinosus)  (N.  1901;  N.  Y.  S.  IL 

Coll.;  ComeU  CoU.;  M.  C.  Z.  Coll.;  Marx  CoU.;  B.  E.  CoU.). 
Ixodes  marxi  (ComeU  CoU.;  Bks.  ColL). 

New  Jersey. 

Amblyomma  americanum  (Leidy  1890,  p.  278;  Bks.  Rev.). 
Ixodes  cookei  (B.  E.  CoU.;  Bks.  R4*v.). 

Pennsylvania. 

Amblyomma  americanum  (=/.  unipunctata)   (Pack.  Ann.  Rep. 

1869;  Pack.  Amer.  Nat.  1869,  p.  370;  Pack.  Guide,  p.  662:  Bki. 

Rev.). 
Dermacenior  variabilis  (N.  1901). 
Ixodes  scapularis  or  cookei  (=rici»ii«)   (N.  1901). 

Delaware. 

None  recorded. 
Maryland. 

Dermacenior  variabilis  (N.  1901;  Stilt^s  CoH.;  B.  E.  Coll.). 

Ixodes  hrunnfus  (  =froniaUs)  ( .N.  1901  :  Hks.  K«»v.). 

Ixodes  vookii  (Bks.  Rov.). 

Ixodes  drntatus  (Marx.  CoU.^  Typo. 

Ixodes  hcxagonus  (N.  1901;  Hk.s.  R^'V.^I. 

Ixodes  seapularis  (Bks.  R^'V.^i. 

District  «»f  (Vh.imbi.a. 

Amhhjnmmii  nmerivanum    ^Marx.  Coll.:   Bks.   Coll.). 
I>t  rnuut  ntnr  alhijfii  tus  '  I*a<*kar<l  .\iin.  Hfp.  l^^JO^ 
Ihrmai  *  htnr  ntritihilis  (Hks.  (\>ll.;  H.  K.  ('nil.'. 
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Ixodes  cookei  (Marx  Coll.). 
Ixodes  marxi  (Marx  CoU.)- 
Margaropiis  annulaius  (N.  1901;  Marx.  Coll.)     Accidental. 

Virginia. 

Amblyomma  amerxcnum  (=il.  unipunciata)    (Niles    1900;  Bks. 

Coll.;  B.  B.  Coll.). 
Amblyomma  maculatum  (Niles  1900;  H.  &  H.  Bull.;  Bks.  Rev.). 
Dermacentor  varidbilis  {=Ixodes  S-striatus)   (Fitch    1872;  Bks. 

CoU.). 
Hcemuphyscdis  lepoHs-paliisiris  (Marx.  Coll.). 
Ixodes  dentaius  (Bks.  Coll.). 

Ixodes  scapularis  (=/.  ridniis)   (Bks.  Coll.;  Niles   1900). 
Mar  gar  opus  annulatiis  (B.  A.  I.  Quar.  Area). 

Carouna.     (Not  designated.) 

Amblyomma  maculatum  (N.  1901;  Bks.  Rev.). 
Ixodes  scapularis  {^riciniLs)   (N.  1901). 

North  Carolina. 

Amblyomma  americanum  (Cornell  Coll.). 

Dermacentor  variabilis  (B.  B.  Coll.). 

Hcemaphysdlis  leporis-palustris  (Bks.  Rev.)  Type  locality. 

Ixodes  brunneus  (Bks.  Coll.). 

Ixodes  scapularis  (Bks.  Rev.). 

Margaropus  annulatu^  (B.  A.  I.  Quar.  Area). 

South  Carolina. 

Ixodes  scapularis  (M.  C.  Z.  Coll.). 
Margaropus  annulatus  (B.  A.  I.  Quar.  Area). 

Georgia. 

Margaropus  annulatus  (B.  A.  I.  Quar.  Area). 
Florida. 

Amblyomma  am£ricanum  (N.  1901;  Marx  Coll.;  B.  E.  Coll.). 

Amblyomma  cajennense  (Marx  Coll.). 

Amblyomma  maculatum  (B.  E.  Coll.). 

Amblyomma  tuberculatum   (N.  1901;  Marx  Coll.   [Type];  Bks. 
Coll.;  B.  E.  Coll.). 

Aponomma  inornata  (Hook.  Notes). 

Argas  miniatus  (S.  &  S.  1901). 

Dermacentor  variabilis  (Cornell  Coll.;  B.  E.  Coll.). 

Hctmaphysalis  leporis-pdlu^tris  (B.  E.  Coll.). 

Ixodes  scapularis  {=ricinus)   (N.  1901;  B.  E.  Coll.;  Bks.  Coll.). 
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Margaropus  annulaius  (Say  1821 ;  N.  1901;  B.  A.  I.  Qaar.  Arem) 

Type  locality. 
Omiihodaros  ialaje  (Marx  Coll.). 
Omithodaroi  ivricata   (==0.  atnericanus)    (Hubbard    1894;    N. 

1901;  Marx  ColL). 

MicmoAN. 

Amblyomma  amertcanum  (Mich.  A.  G.  Coll.)- 

Dermacenior  Mipicius  (Bks.  Coll.). 

Dermacentor  variabilis  (Mich.  A.  C.  Coll.). 

Ixodes  cookei  (Mich.  A.  C.  Coll.). 

Ixodes  marxi  (Bks.  Coll.). 

Margaropus  annuUUus  (Mich.  A.  C.  Coll.)  Accidental. 

Ohio. 

Dermacenior  variabilis  (Stiles  Coll.;  Osb.  Coll.;  Bks.  Coll.). 
Ixodes  marxi  (Osb.  Coll.;  Bks.  Coll.). 

Indiana. 

Ixodes  scapularis  (Bks.  Coll.). 

Ilunois. 

Margaropus  annulatus  (X.  1901;  Garman  Coll.).    Accidental. 
West  Virginia. 

Dermacentor  variabilis  (B.  E.  Coll.). 
Kkntucky. 

Amblyomma  amertcanum  (Bks.  Coll.;  Gamian  Coll.;   M.   C.  Z. 
Coll.). 

Dermacenior  variabilis  (M.  C.  Z.  Coll.). 

Margaropus  annulatus  (N.  1901;  B.  A.  I.  Quar.  Area). 

Ornithodoros  nugnini  (Garman  Coll.;  Bks.  Coll.). 

Tennessee. 

Amblyomma  maculatum  (N.  1901;  Marx  Coll.)  Accidental T 
Dermacentor  variabilis  (B.  E.  Coll.). 
Margaropus  annulatus  (B.  A.  I.  Quar.  Area). 

AlJiBAMA. 

Amblyomma  tuberculatum   (H«H)k.  N«>t(»8^. 
Dermacentor  variabilis  (N.  1901). 
Hamaphysalis  leporis-palustris  (B.  E.  Coll.). 
Margaropus  annulatus  (B.  A.  I.  Quar,  AroaV 

Mississippi. 

Margaropus  annulatus  (B.  A.  I.  Quar.  A^ea^. 
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Minnesota. 

Dermacentor  varidbiUs  (N.  1901). 
HamaphysdUs  leporis-pdlusiris  (Washb.  Coll.). 
Ixodes  cookei  (Washb.  CoU.). 

Wisconsin. 

Dermacentor  nigrolineaius  (Bks.  Rev.). 

Iowa. 

Argas  miniattis  (Marx  Coll.). 

Dermacenior  variabilis  (B.  E.  Coll.). 

Ixodes  angustus  (B.  A.  I.  Coll.;  Bks.  Rev.). 

Ixodes  cookei  (=Ixodes  hexagonus)  (N.  1901;  Marx  Coll.). 

Ixodes  scapularis  (M.  C.  Z.  Coll.). 

Omiihodoros  megnini  (M.  C.  Z.  Coll.;  Marx  ColL). 

MiSSOUBI. 

Amblyomma  americanum  (M.  C.  Z.  Coll. ;  B.  E.  Coll. ;  Bks.  ColL). 

Ixodes  scapularis  (B.  E.  Coll.). 

Margaropus  annulatus  (B.  A.  I.  Qoar.  Area). 

Abkansas. 

Aniblyomma  americatnum  (B.  E.  Coll.). 

Dermacentor  variabilis  {^'Ixodes  S-striatus)  (Fitch  1872). 

Margaropus  annuMus  (N.  1901;  B.  E.  ColL;  B.  A.  I.  Quar. 

Area). 

Louisiana. 

Amblyomma  americanum  (Morgan  1899;  B.  E.  Coll.). 
Amblyomma  maculatum  (B.  E.  Coll.;  Newell  Coll.). 
Dermacentor  variabilis  (Morgan  1899;  B.  E.  Coll.). 
HamaphysaUs  leporis-pdlusiris  (Bks.  Coll.;  B.  E.  Coll.). 
Ixodes  cookei  (=7.  ricinus  on  mink)  (Morgan  1899). 
Ixodes  scapularis  (=7.  ricinus  on  cattle)   (Morgan  1899;  B.  E. 

Coll.). 
Margaropus  annulatus  (Morgan  1899 ;  B.  E.  Coll. ;  B.  A.  I.  Quar. 

Area). 
Omiihodoros  megnini  (Bks.  ColL;  B.  E.  Coll.). 

North  Dakota. 

Dermacenior  variabilis  (B.  E.  C!oll.). 

South  Dakota. 

Ixodes  cookei  (Bks.  Coll.). 
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Nebraska. 

Dermacenior  Mipictus  {^D.  voriegatus)  (S.  &  S.  1901 :  N.  1901 ; 

Bks.  Rev.). 
Omiikodoros  megnini  (S.  &  S.  1901). 

Kansas. 

Dermacenior  variabilii  (N.  1901). 
HamapkyMlis  leporis-palustris  (N.  1901). 
Ixodes  cookei  (X.  1901;  Marx  Coll.:  Bks.  CoU.K 
Ixodes  hexagonus  (Bks.  fiev.). 
Ixodes  ricinus  (X.  1901;  Bks.  Rev.). 
Margaropus  annulatus  (X.  1901:  Marx  Coll.). 
Omiihodoros  megnini  (S.  &  S.  1901). 

Oklahoma. 

Amblyonuna  amcricanum   (B.  E.  Coll.). 

Dermacenior  variabilis  (=  Ixodes  robertsonih    (Fitch   1872). 

Ilamaphysalis  leporis-palusiris  (B.  E.  Coll.). 

Margaropus  atmulatus  (B.  A.  I.  Quar.  Area). 

Orniihodoros  megnini  (Lie wis  1908). 

Texas. 

Amblyomma  americanum   (X.   1901;    M.    C.    Z.    Coll.:   Cornell 

Coll.;  B.  E.  Coll.). 
Amblyomma  cajenncnse  (Marx  Coll.;  B.  E.  Coll.). 
Amblyomma  dissimilr  (B.  E.  Coll.)  Aeeidental. 
Amblyomma  maculatum  (X.  1901;  B.  E.  Coll.;  Marx  Coll.). 
Ajpotiomma  inornata  (B.  E.  Coll.)  TyiM*. 
Argas  miniatus  (X.  1901:  B.  E.  Cc»ll.;  Marx  Coll.) 
Dtrmacentor  bif ureal ua  (Bks.  R4*v. )  Probably  a  nymph  of  some 

other  Hpei'iw. 
Dfrmarrntor  marginalus  (B.  E.  Coll.V 
Dtrmavrntttr  nigroUmaius  (B.  E.  Coll."). 
Drrmoiinior  nilrns  ( B.  E.  Coll. ». 
Drrmarf  ntor  venujtfus  H^ks.  R4»v.). 
Ihrman  ntoriH'vidrntallsf   {  ^^ntimlatus)     (S.    1001:    S.     &     S. 

1901). 
Ihrmarnitnr  rariabiUs  (X.  1901;  B.  K.  Cnll  ;  Bks.  CoU.K 
Ihtmajihysalis  chnnUiUs  i\\.  E.  Coll.i. 
Ilamafthi/snhs  h ports  ipahiJttris  (S.  19()1 -.  Bks.  ('..11.;  B.  E.  Coll.: 

Marx  Coll.V 
Iftttlts  hntnti*  us   I  N.    10<>1    . 
Ixodt  a  cookti  <      h*  xmjnnus  lftn/isitinnsu>'     N.  19<n  :  B.  E.  Coll.; 

Marx  Coll.). 
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Ixodes  pratti  (B.  E.  Coll.)  Type. 

Ixodes  ricinus  (N.  1901;  Marx  Coll.;  B.  E.  Coll.). 

Ixodes  scapularis  (B.  E.  Coll.;  M.  C.  Z.  Coll.;  Bks.  Coll.). 

Ixodes  sctUpius  (B.  E.  Coll.). 

Ixodes  texanus  (B.  E.  Coll.)  Type. 

Margaropus  annulatus  (N.  1901 ;  Marx  Coll. ;  B.  E.  Coll. ;  B.  A.  I. 

Quar.  Area). 
Omithodoros  megnini  (M.  C.  Z.  Coll.;  Bks.  Coll.;  B.  E.  Coll.). 
Omithodoros  tdaje  (Bks.  Coll.;  B.  E.  Coll.). 
Omithodoros  turicata  (N.  1901;  B.  E.  Coll.;  Bks.  Coll.). 
Rhipkephahis  texanus  (M.  C.  Z.  Coll.;  B.  E.  Coll.  [Type]). 

Montana. 

Dermacentor  albipictus  (Bks.  Rev.). 
Dermacentor  variabilis  t  (N.  1901). 
Dermacentor  venustus  (Bks.  Coll.;  Stiles  Coll.;  B.  E.  Coll.). 

Wyoming. 

Dermacentor  venustus  (B.  E.  Coll.). 
Colorado. 

Dermacentor  variabilis  (N.  1901). 

Dermacentor  venustus  (Bks.  Coll.). 

Hcemaphysalis  leporis-palustris  (Marx  Coll.). 

Ixodes  cookei  (Marx  Coll.). 

Ixodes  maroci  (Marx  Coll.). 

New  Mexico. 

Argas  miniatus  (B.  E.  Coll.). 

Dermacentor  occidentalisf   {^reticulatus)    (N.  1901;    S.    &    S. 

1901). 
Dermacentor  variabilis  (N.  1901). 
Dermacentor  venustus  (Bks.  Coll.). 

Ixodes  diversifossus  (N.  1901;  Hass.  Coll.  [Type] ;  Bks.  Eev.). 
Margaropus  annulatus  (N.  1901;  Marx  Coll.). 
Omithodoros  megnini  (Bks.  Coll.;  B.  E.  Coll.;  Stiles  Coll.). 
Omithodoros  turicata  (Marx  Coll.). 
Rhipicephalus  texanus  (B.  E.  Coll.;  Bks.  Coll.). 

Idaho. 

Dermacentor  albipictus  {=variegatus)   (Bks.  Coll.). 
Dermacentor  modestus  (B.  E.  Coll.)  Type. 
Dermacentor  venustus  (B.  E.  Coll.). 
Ixodes  angustus  (N.  1899;  B.  A.  I.  Coll.  [Type]). 
Omithodoros  megnini  (Bks.  R^v.). 
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Utah. 

DenmacmUar  vmrndm  (IL  C.  Z.  ColL). 

NSFADA. 

Dermoceiitor  MipieiuM  ("^Htriegatus)  (N.  1901;  S.  ft  S.  1901; 

Bki.  Ber.). 
DermacetUor  venuMtus  (Stiles  ColL). 
ffiBiNap^Mlit  leparis-paluitrii  (B.  E.  ColL). 
Ofmlkodorof  megwim  (Marx  ColL;  B.  E.  ColL). 

Abuosjl 

AnMyamma  eajennemet  (Bka.  ColL). 
Argas  brevipei  (B.  E.  ColL)  Type. 
Argoi  mimaiuM  (B.  E.  ColL). 
Dermae0fUar  marginatui  (Bki.  ColL)  Type. 
Dermacenior  mt^mf  (Bkt.  ColL). 
DemuEcentar  ocddeniaUg  (Osb.  Coll.). 
DennacefUar  parufnaperiui  (Bka.  ColL). 
Dermacentar  vanabiliM  (N.  1901). 
ffamuipAyfaUf  I^porif-polia^nt  (Bka.  C!oll.). 
Margaraput  anwidatus  (Bka.  ColL). 
Omiihodoros  megnini  (Marx  ColL;  B.  E.  ColL). 
Ormihodoroi  turicata  (Marx  Coll.). 

Washington. 

Dermacentor  albipiciui  ("variegatus)  (N.  1901;  S.  4  S.  1901; 

Bks.  ColL). 
Dermacentor  modestus  (B.  E.  Coll.)  Type. 
Dermacentor  venuttue  (M.  C.  Z.  Ck>lL;  B.  E.  (>)11.;  Bka.  Coll.). 
Ixodes  cookei  (Bks.  ColL). 

OlBOON. 

Ixodet  anguitus  (B.  E.  ColL). 
California. 

Amblyomma  cajennenee  (Bks.  Rev.). 

Amhlyomma  macvMum  (N.  1901;  Marx  Coll.). 

Anjae  miniatus  (X.  1901;  Marx  Coll.;  Bkii.  Coll.;  B.  E.  ColL). 

Ceraiixodce  tignatue  (B.  E.  Coll.). 

Dermacentor  occidentalie   (^retictdatus)    (N.   1901;   M.    C.    Z. 

Coll.;  Haas.  Coll.;  Marx  Coll.    [Cotype]  ;   B.   E.  CoU.;    BkiL 

Coll.). 
Dermacentor  parumapertus   (N.   1901;   Bks.   Coll.;  Marx    ColL 

[Cotype]). 
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DermacetUor  vatiabiUs  (N.  1901). 

Hoemapkysalis  leporU-palustris  (N.  1901;  B.  E.  Coll.;  Bks.  Coll.). 

Ixodes  cequalis  (W.  and  W.  1909;  Bks.  Coll.  [Type]).    Banks' 

manuscript  name. 
Ixodes  angustus  (Bks.  Coll.). 
Ixodes  brunneiLs  {=kelloggi)  (Bks.  Rev.). 
Ixodes  calif omicus  (Marx  Coll.;  B.  B.  Coll.;  Bks.  Coll.  [Type]). 
Ixodes  pratii  (B.  E.  Coll.;  Bks.  Eev.). 
Ixodes  sculptus  (Neum.  1904;  Marx  Coll.  [Type]). 
Margaropiis  annulatus  (B.  E.  Coll.;  B.  A.  I.  Quar.  Area). 
Omiihodoros  coriaceus  (B.  E.Coll.;  Bks.  Coll.). 
Omithodoros  megnini  (Marx  Coll.;  B.  E.  Coll.;  Bks.  Coll.). 
Omiihodoros  talaje  (Bks.  Coll.). 
Omithodoros  turicata  (M.  C.  Z.  ColL;  Marx  Coll.). 

HAWAn. 

Amblyomtna  pacificum  (N.  1901). 
Omithodoros  talaje  (N.  1901). 
Bhipicephalus  sanguineus  (B.  E.  Coll.). 

Philippine  Islands. 

Amblyomma  cyprinum  (N.  1901). 

Amblyomma  decoratum  (N.  1901). 

Amblyomma  disstmile  (N.  1901;  Marx  Coll.). 

Amblyomma  helvolum  (N.  1901). 

Aponomma  gervaisi  (B.  E.  Coll.). 

Margaropus  annulatus  avstralis  (C.  S.  Bks.  1904). 

Bhipicephalus  sanguineus  (N.  1901). 

Mexico. 

Amblyomm>a  cajennense  (N.  1901;  Marx  ColL). 

Amblyomma  coelebs  (N.  1901  and  1906). 

Amblyomma  disstmile  (N.  1901;  B.  E.  ColL). 

Amblyomma  maculatum  (N.  1901). 

Amblyomma  ovale  (N.  1901). 

Argas  miniatus  (N.  1901). 

Dermacentor  variabilis  (N.  1901). 

Hamaphysalis  leporis-palustris  (N.  1901). 

Hyalomma  syriacum  (N.  1901).     Probably  accidental. 

Ixodes  ameiva  (N.  1901). 

Ixodes  diversifossus  (=bicomis)   (N.  1906;  Bks.  Rev.). 

Ixodes  rubidus  (N.  1901). 

Margaropus  annulatus  (N.  1901). 
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Ornithodoros  coriaceui  (N.  1901;  BIw.  Rev.). 

Ornithodoros  megnini  (N.  1901;  B.  E.  Coll.;  M.  C.  Z.  Coll.). 

Ornithodoros  talaje  (X.  1901). 

Ornithodoros  turicata  (Bks.  Rev.). 

Rhipicephalus  texanus  (M.  C.  Z.  Coll.;  B.  E.  Coll.). 

Guatemala. 

Affiblyomma  americanum  (N.  1901). 

Amblyomma  cnjcnnense  (N.  1901:  B.  E.  Coll.).     Common. 

Amblyomtna  dissimile  (N.  1901). 

Amblyomma  sabanercB  (N.  1901). 

Amblyomma  scutaium  (N.  1901). 

Amblyomma  variegatun  (H.  1901). 

Amblyomma  varium  (B.  E.  Coll.). 

Dermacenior  nitens  (N.  1901). 

Ixodes  minor  (N.  1902). 

Margaropus  annulatus  ausiralis  (N.  1901). 

Ornithodoros  talaje  (N.  1901). 

Honduras. 

Amblyomma  cajennense  (Marx  Coll.). 
Amblyomma  dissimile  (N.  1901). 
Amblyomma  humeralef  (B.  E.  Coll.). 
Hyalomma  cyclura  (N.  1901). 
Margaropus  annulatus  (N.  1901;  Marx  Coll.). 
Ornithodoros  turicata  (B.  E.  Coll.). 

Salvador. 

None  recorded. 
Nicaragua. 

Amblyomma  cajrnfiensc  (N.  1901;  M.  C.  Z.  Coll.). 

Amblyomma  crassipunetum  (N.  1901). 

Amblyomma  dissimile  (N.  1901;  Marx  Coll.). 

IjTodts  (T)   bibroni  (Pack.  Ann.  Rep.  1869). 

Marijfiritpus  annulatus  i^lxodts  hovis)    (Pack  Ann.  Rep.  1869 >. 

Costa  Kica. 

Amblyomma  rajennrnsr   (N.  1901). 

Amhhfomma  fossum   (N.  1901). 

*1  m  hhfn m  ma  nodogu m  ( N .  1 901 V 

IhrniiUtntor  nitrns   (B.   E.  Coll.;  SvwAl  Call*. 

Irudts  srapularin  (    afftnis"^    (S.   \W\ :  Bks.   H«'V. «. 

JUaryarojtus  annulatus  australis  (B.  K.  (N»ll.:  N«\vcll  Ciill.). 


December.  '09]  JOURNAL    OF    ECONOMIC    ENTOMOLOGY  416 

Panama. 

Amblyomma  cajennense  (Marx  Coll.;  B.  E.  Coll.). 
Margaropus  afnnuMus  ausirdUs  (B.  £.  Coll.). 
Bhipicephalus  texanus  (B.  £.  Coll.). 

Bermudas. 

Amblyomma  cajennense  (C.  H.  T.  T.  No.  69). 

Bahamas. 

An  undetermined  larva  from  a  bat  {PhUlonycieris  sp.)   (B.  E. 
ColL). 

Cuba. 

Amblyomm^i  albopictum  (N.  1901;  B.  E.  ColL). 

Amblyomm^i  cajennense  (N.  1901). 

Amblyomma  tuberculatum  (N.  1901). 

Amblyomma  or  Hyalomma  sp.  (B.  E.  Coll.).    Larvae  only. 

Argas  miniatus  (B.  E.  Coll.). 

Dermacentor  nitens  (llayo  1906). 

Margaropus  annulatus  (N.  1901 ;  Marx  Coll. ;  B.  E.  Coll. ;  Mayo 

1906). 
Margaropus  annulatus  australis  (Mayo  1906). 
Ornithodoros  margitiatus  (B.  E.  Coll.  [Type]).     Bks.  Mss.  name. 
Rhipicephalus  bursa  (N.  1897). 

Jamaica. 

Amblyomm>a  cajennense  (N.  1901;  Marx  Coll.). 
Amblyomma  maculatum  (Marx  Coll.). 
Argas  mimatus  (Jo.  Inst.  Jam.  1897). 
Dermacentor  nitens  (N.  1901;  Marx  Coll.  [Cotype]). 
Margaropus  annulatus  australis  (N.  1901;  B.  E.  Coll.). 
Ornithodoros  turicata  (=0.  am^ricanus)  (C.  H.  T.  T.  No,  71,  Jo. 

Inst.  Jam.,  vol  I). 
Rhipicephalus  bursa  americanus  (N.  1901). 

Haiti. 

Amblyomma  cruciferum  (N.  1901). 
Dermacentor  nitens  (N.  1901;  M.  C.  Z.  Coll.). 
Rhipicephalus  bursa  (N.  1901). 
Rhipicephalus  texanus  (M.  C.  Z.  Coll.). 

San  Domingo. 

Dermacentor  nitens  (N.  1897). 
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Amblyomana  cruciferum  (B.  E.CoII.).    On  Mona  Island. 
Apanamma  g^rvaitit  (B.  E.  ColL).    Isabel  Island  (Porto  Bieot 

or  Galapagos  Island  t). 
Margaropus  anrntlains  ausiralii  (B.  £.  ColL). 

St.  Christopheb  (St.  Eitts). 

Amblyomma  variegatum  (B.  E.  ColL). 

Antigua. 

Amblyomma  dissimiU  (C.  H.  T.  T.  No.  69;  Jo.  Inat.  Jam.  I, 

1893). 
Amblyomma  variegatum  (N.  1901). 
Argas  miniatui  (N.  1901). 
Margaropus  annuMui  austraUa  (N.  1901). 
Rhipicephalui  sanguineuM  (N.  1901). 

OUAOKLOUPB. 

Amblyomma  kirtum  (N.  1906). 
Amblyomma  variegatum  (N.  1901). 
Hyidomma  agyptium  (N.  1901). 
Margaropus  af^iulaius  ausiroUM  (N.  1901). 

Dominica. 

Margaropus  afunuUUus  ausiraUs  (B.  E.  ColL). 
Bhipicepkalus  sanguineus  (N.  1901). 

Mabtiniqus. 

Argas  miniatus  (Sim.  Anb.  and  Noc.  1909). 
Barbados. 

Amblyomma  dissimHe  (N.  1901;  Marx  ColL). 
Trinidad. 

Amblyomma  dissimile  (N.  1902). 

Argas  miniatus  (B.  E.  Coll.). 

Dermacentor  nitens  (B.  E.  ColL). 

Hyalomma  longirosire  (N.  1901). 

Margaropus  annulatus  australis  (B.  E.  Coll.). 

Bhipicepkalus  sp.  (C.  H.  T.  T.  No.  69). 

Ci'RACAO  Isi^\ND  (Near  Venrzubla). 

Rhipirephalus  bursa  (X.  1901). 
Trinitk? 

Amblyomma  cajennense  (N.  1901). 
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South  America. 

Amblyomma  sirobeli  (N.  1901). 
Ixodes  (!)  Mbroni  (N.  1901). 
Ixodes  fuscomacfdaius  (N.  1901). 
Ixodes  perpunctatus  (N.  1901). 

Colombia. 

Amblyomma  cajennense  (N.  1901). 
Amblyomma  diminuUvum  (N.  1901). 
Amblyomma  dissimUe  (N.  1901). 
Amblyomma  geayi  (N.  1901). 
Amblyomma  striatum  (N.  1901). 
Argas  chinche  (N.  1901). 
Ixodes  juvensis  (N.  1901). 
Omithodoros  rudis  (N.  1901). 
Omithodoros  talaje  (N.  1901). 
RhipicephaliAs  sanguineus  (N.  1901). 

Venezuela. 

Amblyomma  cajennense  (N.  1901;  B.  E.  Coll.). 
Amblyomma  dissimile  (N.  1901). 
Amblyomma  bispinosum  (N.  1906). 
Hyalomma  longirostre  (N.  1901). 
Omithodoros  talaje  (N.  1901). 
Ornithodoros  turicata  (Marx  ColL). 

Guiana.     (Not  designated.) 

Amhlyomma  americanum  (N.  1901). 
Amblyomma  cajennense  (N.  1901). 
Amblyomma  dissimile  (N.  1901). 
Amblyomma  goldii  (N.  1901)  . 
Amblyomma  grossum  (N.  1901). 
Amblyomma  obhngoguitaium  (N.  1901). 
Margaropus  annulatus  australis  (N.  1901). 
Rhipicephalus  sanguineus  (N.  1901  and  1902). 

British  Guiana. 

Argas  miniatus  (N.  1901).    Demerara. 

Margaropus  annulatus  australis  (C.  H.  T.  T.  No.  69). 

Dutch  Guiana. 

None  recorded. 
French  Guiana. 

Amblyomma  cajennense  (N.  1899). 
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Ecuador. 

Amblyomma  incisum  (N.  1906). 

Amblyomma  maculatum  (N.  1901). 

Amblyomma  pUosum  (N.  1901). 

Argas  magnus  (N.  1901). 

Ixodes  fossulatus  (N.  1901). 

Ixodes  thoracicus  (N.  1901).    Punta  Arenas  t 

Galapagos  Islands. 

Amblyomma  pilosum  {=^hirtum)  (Bks.  1902;  N.  1899  and  1906). 
Argas  transversa  (Bks.  1902). 

Peru. 

Amblyomma  macuUUum  (N.  1901). 
Argas  cucumerinus  (X.  1901). 

BouviA. 

Amblyomma  Calebs  (N.  1906). 
AmhU/timma  indsum  (N.  1906). 
Amblyomma  obUmgoguttaium  (N.  1901). 
Amblyomma  iMirvitmrstan  (N.  1901). 
Amblyomma  tiniiptumtum  (N.  1906). 
Ixodes  boliviensis  (N.  1904). 

Brazil. 

Amblyomma  albopictum  (N.  1901). 

Amblyomma  americanum  (X.  1901). 

Amblyomma  auriculare  (Ara(coa  1908). 

Amblyomma  brasiliense  (Arafprao  1908). 

Amblyomma  cajennense  (X.  1901;  Ara^ao  1908). 

Amblyomma  cajennensc  parviscutatum  (X.  1901  and  1905;  Arm- 

gao  1908). 
AmMy4imiiui  calcaratum  (X.  1901). 
Amhlfnimma  concolor  (X.  1901;  Arajrao  1908). 
Amblyomma  denticulatum  (X.  1901). 
Amblyomma  dissimile  (X.  1901;  Ara^^ao  1908). 
Amblyomma  f(tssum  (Ara^ao  IDOSK 
Amblyomma  fulvum  (X.  1901 "). 
Amhlf/nmma  grayi  (S.  1901:  Arajrao  1908). 
Amhhfnmma  (jnUUi  (X.  19(»1  ». 
Atnhlifnmma  humtrah    (S.  lOOl  ;  ArHL'a(»  IDOS"!. 
Atuhh/umma  intisum   ( \rni:i\n  lOOS.. 
Amhiifttmma  infumatum    <  X.   1!*01  >. 
^mblyomma  hnujirnstn    ( \r\\^\o  1908V 
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Amblyomma  lutzi  (Aragao  1908). 

Amblyomma  macvlatum  (N.  1901;  Aragao  1908). 

Amblyomma  naponensis  (M.  C.  Z.  Coll.)  Type. 

Amblyomm^i  nodosum  (N.  1901;  Aragao  1908). 

Amblyomma  oblongoguttatum  (N.  1901). 

Amblyomma  parvum  (Aragao  1908). 

Amblyomma  perpunctaius  (M.  C.  Z.  Coll.)  Type. 

Amblyomma  pictum  (N.  1906). 

Amblyomm4i  rotundatum  (N.  1901). 

Amblyomm^i  scalpturatum  (N.  1906). 

AmblyovMna  scutatum  (1^.  1901). 

Amblyomma  striatum  (N.  1908). 

Amblyomm^i  varium  (N.  1901;  Aragao  1908). 

Argas  miniat^is  (March,  and  Salimb.  1903;  Aragao  1908). 

Hcemuphysalis  cinnaberUia  (N.  1901;  Aragao  1908). 

Hcemaphysalis  kochi  (Aragao  1908). 

HcBmaphysaUs  sanguinolenta  (N.  1901). 

HycUomm^i  longirostre  (N.  1901). 

Ixodes  fuscipes  (N.  .1901;  Aragao  1908). 

Ixodes  imperfectus  (N.  1901). 

Ixodes  loricatus  (N.  1901;  Aragao  1908). 

Ixodes  thoracicus  (N.  1901). 

Ixodes  variolatus  (N.  1901). 

Mar  gar  opus  annulatus  australis  (N.  1901;  Aragao  1908). 

Ornithodoros  megnini  (Marx  Coll.). 

Ornithodoros  talaje  (Marx  Coll.). 

Rhipicephalus  sanguineus  (Aragao  1908). 

Paraguay. 

Amblyomma  cajennense  (N.  1901). 

Amblyomma  calcaratum  (N.  1901). 

Amblyomma  dissimile  (N.  1901). 

Amblyomma  maculatum  (N.  1901). 

Amblyomma  ovale  (N.  1901). 

Amblyomma  scutatum  (N.  1901). 

Margaropus  annulatus  australis  (N.  1901;  B.  E.  Coll.). 

Ornithodoros  coriaceus  (N.  1901). 

Uruguay. 

Amblyomma  gypsatum  (N.  1901). 
Amblyomma  maculatum  (N.  1901). 
Margaropus  annulatus  australis  (N.  1901). 
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Abgsntina. 

Amblyomma  auricularis  (N.  1901;  Lah.  1905). 

Ambtyomma  cajennense  (Lah.  1905). 

Amblyomma  dissimile  (B.  £.  Coll.). 

Amblyomma  fossum  (N.  1901;  Lah.  1905). 

Amblyomma  maculatum  (N.  1901;  Lah.  1905). 

Amblyomma  iestudinis  {^'argentincs)  (N.  1905;  Lah.  1906). 

Amblyomma  varium  (N.  1901;  Lah.  1906). 

Ceratixodes  jmtus  (Lah.  1906). 

Dermacentor  iriangulaius  (N.  1901). 

Hoemaphysdlis  lagotig  (Lah.  1905). 

Ixodes  loricatus  (N.  1901;  Lah.  1905). 

Ixodes  sp.  (not  anffustus)  (N.  1901;  Bks.  Bev.). 

Margaropus  annulatus  australis  (N.  1901;  Lah.  1905). 

Chile. 

Amblyomma  inflaium  (N.  1901). 
Atnblyomma  maculatum  (N.  1901). 
Amblyomma  parvitarsum  (M.  C.  Z.  Coll.). 
Amblyomma  varium  (N.  1901). 
HcBmaphysaUs  lagotis  (N.  1901). 
Margaropus  annulatus  australis  (N.  1905). 
Ornithodoros  reticulatus  (N.  1901). 
Omitkodoros  talaje  (N.  1901). 

Patagonli. 

Amblyomma  parvitarsum  (Neum.  1901). 
Aponomma  lave  (N.  1901). 

Cape  Horn. 

Ceratixodes  putus  (N.  1901  and  1904). 
Terre  del  Fuego. 

Ceratixodes  putus  (N.  1902). 

Ixodes  auritulus  (N.  1904). 

Ixodes  loricatus  (N.  1901). 

It  is  hoped  that  most  of  the  recordH  buMMl  upon  mistaken  identiftea- 
tions  have  been  eliminated.  There  are,  however.  8*»veral  records  wlueh 
have  been  included  that  the  writer  considers  questionable.  Thaw 
have  btM*n  followed  by  interrogation  points.  The  records  of  Ambl^ 
omma  cajennense  and  Dermacentor  nitens  from  Arizona  are  baaed 
upon  K|H*ciiuenK  in  Mr.  Hanks'  collection  which  were  found  in  a  jar 
with  Margarrypus  annulatus,  with  a  label  to  the  effect  that  they  Had 


December,  '09]       journal  of  bconomic  bntomolooy  431 

been  taken  from  jack  rabbits  at  Fort  Bowie.  The  fact  that  M.  annvr 
lains  does  not  attach  to  this  host  and  that  D.  nitens  has  not  been 
recorded  from  the  rabbit  is  in  the  writer's  opinion  sufficient  to  regard 
these  records  with  doubt.  As  no  proof  of  the  occurrence  of  Argas 
reflexns  in  this  country  has  as  yet  been  brought  forth,  the  species  is 
omitted  from  the  list. 

Neumann's  records  of  the  occurrence  of  the  species  of  Dermacentor 
and  Ixodes  have  been  changed  to  agree  with  Banks'  Revision  so  far 
as  possible ;  in  a  number  of  instances  there  has  been  a  question  as  to 
the  species  which  he  had  at  hand. 

A  Locality  List  of  the  Species  Which  Occur  in  the  United  States 

Ambltomma  americanum  (Linnaeus,  1758). 

Type  locality:  Pennsylvania  or  New  Jersey. 

Labrador,  Massachusetts,  New  York,  New  Jersey,  Pennsylvania, 
District  of  Columbia,  Virginia,  North  Carolina,  Florida,  Michigan, 
Kentucky,  Missouri,  Arkansas,  Louisiana,  Oklahoma,  Texas,  Guate- 
mala, Ouiana,  Brazil. 

Ambltomma  cajennense  (Fabricius,  1794). 

Type  locality:  Cayenne  (French  Guiana). 

Florida,  Texas,  Arizona,  California,  Mexico,  Guatemala,  Honduras, 
Nicaragua,  Costa  Rica,  Panama,  Bermudas,  Cuba,  Jamaica,  Trinite, 
Colombia,  Venezuela,  French  Guiana,  Brazil,  Paraguay,  Argentina. 

Amblyomma  dissim^e  (Koch,  1844). 

Type  locality:  Mexico. 

Texas  (accidental),  Mexico,  Philippine  Islands,  Guatemala,  Hon- 
duras, Nicaragua,  Antigua,  Barbados,  Trinidad,  Colombia,  Venezuela, 
Guiana,  Brazil,  Paraguay,  Argentina. 

Amblyomma  maculatum  (Koch,  1844). 

Type  locality:  Carolina. 

Virginia,  Carolina  (North  or  South),  Florida,  Tennessee,  Louis- 
iana, Texas,  California,  Mexico,  Jamaica,  Ecuador,  Peru,  Brazil, 
Paraguay,  Uruguay,  Chili,  Argentina. 

Amblyomma  tuberculatum  (Marx,  1894). 

Type  locality:  Florida.    Type  in  the  Marx  collection. 
Florida,  Alabama,  Cuba. 
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Aponomma  inornata  (Banks,  1909). 
Type  locality:  Texas.    Tyi>eB  in  the  B.  E.  collection. 
Florida,  Texas. 

Argas  brevipes  (Banks,  1908). 
Type  locality:  Arizona.    Types  in  the  B.  E.  collection. 
Arizona. 

Argas  miniatus  (Koch,  1844). 
Type  locality:  Demerara  (British  Ouiana). 

Florida,  Iowa,  Texas,  New  Mexico,  Arizona,  California,  Mexieo» 
Cnba,  Antigoa,  Martinique,  Trinidad,  Oniana,  Brazil. 

Ceratixodes  PUTus  (Caiibridge,  1876). 
Tyi>e  locality:  Eerguelen  Island.     (Antarctic  Ocean.) 
Alaska,  Aleutian  Islands,  St.  Paul  Island,  Bering  Island,  St.  Pierrt 

and  Miquelon  Islands,  Baffin  Land,  British  Columbia,   Argentiiu^ 

Cape  Horn,  Terre  del  Fuego. 

Ceratixodes  sionatus  (BmuLA,  1895). 
Type  locality:  Unalaska  Islands.    CotypeT  in  Banks'  coUection 
Aleutian  Islands,  Bering  Island,  California. 

Dermacentor  albipictus  (Packard,  1869). 

Tyi>e  locality :  District  of  Columbia  and  Nova  Scotia. 

Nova  Scotia,  British  Columbia,  New  Hampshire,  Maasaclitiwtt^ 
New  York,  District  of  Columbia,  Michig^,  Nebraska,  Montana^ 
Idaho,  Nevada,  Washington. 

Dermacentor  marginatus  (Banks.  1908). 
Type  locality:  Arizona.  Types  in  Banks'  collection. 
Texas,  Arizona. 

Dermacentor  modestus  (Banks,  1909). 
Type  locality:  Idaho  and  Washington.    Types  in  the  B.   E.  ml* 
lection. 

Idaho,  Washington. 

Dermac*£NT0r  nioroijneatus  (Packard.  1869 K 
Type  locality:  New  York.  Type  in  M.  C.  Z.  collection. 
New  York,  Wisconsin,  Texas. 

Dermacentdr  nitens   (Nei'mann.  1S97). 
Type  locality:  Jamaica  and  San  Domingo.     Cotype  in  Marx  ed- 
lection. 
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Texas,  Arizona  1,  Guatemala,  Costa  Rica,  Cuba,  Jamaica,  Haiti,  San 
Domingo,  Trinidad. 

Dermacetor  occmsNTALis  (Neumann,  1905). 
Type  locality:  California.    Cotype  in  Marx  collection. 
Texas?,  New  Mexico T,  Arizona,  California. 

DeRMACENTOR  PARUMAPERTUS  (NEUMANN,  1901). 

Type  locality:  California.    Type  in  Marx  collection. 
Arizona,  California. 

Dermagentor  variabilis  (Say,  1821). 

Type  locality :  Not  recorded.    Type  lost. 

Alaska,  Labrador,  Vermont,  Massachusetts,  New  York,  Penncfyl- 
vania,  Maryland,  District  of  Columbia,  Virginia,  North  Carolina, 
Florida,  Michigan,  Ohio,  West  Virginia,  Kentucky,  Tennessee,  Ala- 
bama, Minnesota,  Iowa,  Louisiana,  North  Dakota,  Kansas,  Oklahoma, 
Texas,  Montana  ?,  Colorado,  New  Mexico,  Arizona,  California,  Mexico. 

Dermagentor  venustus  (Banks,  1908). 

Type  locality:  Northwestern  United  States.  Types  in  Marx  col- 
lection. 

British  Columbia,  Texas,  Montana,  Wyoming,  Colorado,  New  Mex- 
ico, Idaho,  Utah,  Nevada,  Washington. 

Haemaphsalis  cHORD£n.is  (Packard,  1869). 
Type  locality:  Massachusetts. 
Vermont,  Massachusetts,  New  Yoit,  Texas. 

Haemaphysalis  leporis-palustris  (Packard,  1869). 

Type  locality:  North  Carolina. 

Massachusetts,  New  York,  Virginia,  North  Carolina,  Florida,  Ala- 
bama, Minnesota,  Louisiana,  Kansas,  Oklahoma,  Texas,  Colorado, 
Nevada,  Arizona,  California,  Mexico. 

Ixodes  aequalis  (Banks'  Mss.). 
Type  locality:  California.    Type  in  Banks'  collection. 
California. 

Ixodes  angustus  (Neumann,  1899). 
Type  locality:  Idaho.  Type  in  B.  A.  I.  collection. 
Alaska,  British  Columbia,  Iowa,  Idaho,  Oregon,  California. 

Ixodes  arcticus  (Osborn,  1899). 
Type  locality:  Pribilof  Islands.    Type   (in  Nat.  Mus.  collection) 
mislaid. 

Pribilof  Islands. 
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Ixodes  brunneus  (Koch,  1844). 
Type  locality:  North  America. 
Massachusetts,  Maryland,  North  Carolina,  Texas,  California. 

Ixodes  calipornicus  (Banks,  1904). 
Type  locality:  California.    Type  in  the  B.  E.  collection. 
California. 

Ixodes  cookei  (Packard,  1869). 
Type  locality:  Massachusetts.    Types  in  M.  C.  Z.  collection. 
Ontario,  Maine,  Massachusetts,  New  York,  New  Jersey,    Pennqrl- 
vaniaT,  Maryland,  District  of  Columbia,  Michigan,  Minnesota,  >  lowm, 
Louisiana,  South  Dakota,  Kansas,  Texas,  Colorado,  Washington. 

Ixodes  dentatus  (Neumann,  1899). 
Type  locality:  Maryland.    Type  in  Marx  collection. 
Maryland,  Virginia. 

Ixodes  diversipossus  (Neumann,  1899). 
Type  locality:  New  Mexieo.    Tyx)e  in  Hassall  collection. 
New  Mexico,  Mexico. 

Ixodes  hexaoonus  (Leach,  1815). 
Type  locality:  Europe. 
Maryland,  Kansas,  Europe. 

Ixodes  marxi  (Banks,  1908). 
Type  locality:  Several  of  the  states.    Type  in  Banks*  collection. 
Ontario,  New  York,  District  of  Columbia,  Michigan,  Ohio,  Colorado. 

Ixodes  pratti  (Banks,  1908). 

Type  locality;  Texas  and  California.     Types  in  the  B.  E.  coUeetioo. 
Texas,  California. 

Ixodes  ricinvs  (Linn.vei's,  1758). 
T>'pe  locality:  Sweden. 
Kansas,  Texas,  California?,  Europe. 

Ixodes  sc.vpi'lari.*;  (S.\y,  1821). 
Type  locality:     Not  recorded.     Type  lost. 

Pennsylvania?.  Maryland,  Virginia.  North  Carolina,  South  Caro> 
Una,  Florida,  Indiana.  Iowa,  Mis.souri,  Louisiana.  Texas,  Costa  Rica. 

LxoDES  WrMTf.S  (NErMANN.  19()4). 

Type  locality:     California.     Type  in   Marx  collection. 
Texas,  California. 
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IXODBS  TEXANUS  (BaNK8,  1909). 

Type  locality:    Texas.    Type  in  the  B.  E.  collection. 

Texas. 

Maroaropus  annulatus  (Say,  1821). 

Tyi)e  locality:    Florida.    Type  lost. 

District  of  Columbia  (accidental),  Virginia,  North  Carolina,  South 
Carolina,  Georgia,  Florida,  Michigan  (accidental),  Illinois  (acci- 
dental), Kentucky,  Tennessee,  Alabama,  Mississippi,  Missouri,  Ar- 
kansas, Louisiana,  Kansas  (accidental),  Oklahoma,  Texas,  New  Mex- 
ico, Arizona,  California,  Mexico,  Cuba. 

Ornithodoros  ooriaceus  (Koch,  1844). 
Type  locality:  Mexico. 
California,  Mexico,  Paraguay. 

Ornithodoros  MEGNiNi  (Duges,  1883). 
Type  locality :  Mexico. 

Kentucky,  Iowa,  Louisiana,  Nebraska,  Kansas,  Oklahoma,  Texas, 
New  Mexico,  Idaho,  Nevada,  Arizona,  California,  Mexico,  Brazil. 

Ornithodoros  talaje  (Guerin,  1849). 
Type  locality:  Guatemala. 

Florida,  Texas,  California,  Mexico,  Hawaii,  Guatemala,  Colombia, 
Venezuela,  Brazil,  Chili. 

ornithodoros  turicata  (Duces,  1883). 
Type  locality :  Mexico. 

Florida,  Texas,  New  Mexico,  Arizona,  California,  Mexico,  Hon- 
duras, Jamaica,  Venezuela. 

Rhipicephalus  TEXANUS  (Banks,  1908). 
Type  locality :  Texas.  Types  in  the  B.  E.  collection. 
Texas,  New  Mexico?,  Mexico,  Panama,  Haiti. 

While  these  lists  come  far  from  recording  the  actual  distribution 
of  many  of  the  species  and  include  records  of  accidental  distribution 
of  others,  it  is  at  once  evident  that  they  are  more  or  less  limited  to 
climatical  zones,  being  most  abundant  in  the  Lower  Austral  and 
Tropical  Zones  and  least  so  in  the  Boreal  SiOne.  M.  annulatus,  A. 
cajennense,  A.  maculatum,  D,  nitens  and  A,  miniatus  appear  to  be 
limited  to  the  Tropical  and  Lower  Austral  Zones;  A.  tuberculatum 
to  the  Tropical  and  Gulf  Strip  of  the  Lower  Austral  Zones,  while 
A.  dissimUe  only  occurs  in  the  Tropical  Zone.    Our  two  species  of 
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Ceratixodes  {puius  and  signaius)  apparently  occur  in  the  Boreal  Zime 
only.  Many  of  the  species  which  occur  in  this  country  appear  to  be 
limited  to  the  Transitional  and  Austral  Zones,  but  a  more  extensive 
collection  is  necessary  to  determine  their  exact  distribution. 

The  host  relations  of  ticks  are  an  important  factor  to  be  considered 
in  the  study  of  their  (^graphical  distribution.  Some  species  remain 
attached  for  long  periods  and  can  be  carried  great  distances.  The 
males  in  many  species  remain  upon  the  host  long  after  the  females^ 
which  attached  at  the  same  time,  have  dropped.  Many  records  have 
been  based  upon  such  accidental  introduction  of  the  species  with  the 
host  and  should  not  he  considered  in  determining  the  normal  distri- 
bution of  the  8pe<*ie8.  Unless  the  species  can  reproduce  itself  and 
continue  n»production  from  year  to  year  it  should  be  looked  upon 
as  an  accidental  introduction  and  temporary  resident.  In  such  in- 
stances man  is  usually  responsible  for  the  introduction,  which  is 
largely  ui>on  domestic  animals.  Thus  Margaropus  annulatus  has 
frequently  been  introduced  into  the  northern  states,  where  it  can 
reproduce  during  the  sunmier,  but  is  killed  by  the  cold  of  winter. 
It  was  found  by  Banks  in  a  collection  from  Michigan,  where  it  had 
been  takt^n  from  ponies.  Amblyomma  dissimile,  which  was  intro- 
duced into  BrtJwiuiville,  Texas,  from  the  Isthmus  of  Tehuantei>ec,  on 
iguanas,  is  another  instance  of  an  accidental  introduction  which  will 
probably  fail  to  become  established. 

A  more  extensive  collection  will  undoubtedly  show  a  much  wider 
distribution  and  comnmn  occurrence  of  many  of  the  specif^  here 
recorded.  For  the  present  the  determination  of  their  normal  dis- 
tribution unisi  be  based  upon  the  frequence  of  their  occurrence,  par- 
ticularly that  of  feniah's. 

Explanation  of  Abbreviations 

Ara^rao   11)08.  -Included  in  a  list  of  Brazilian  ticks  furnished    the 

writer  by  Dr.  Henrique  B.  Arajrao. 
B.  A.  I.  Cnll.    In  the  collection  of  the  Buri'au  of  the  Animal  Industry. 

r.  S.  D.  A. 
B.  A.  I.  (}uar.  Area  -Included  in  the  area  quarantined  by  the  Burt^au 

of  Animal  Industry,  V.  S,  D.  A. 
B.   K.  Coll.     In  the  enlleetion  of  tht»  I^nn^au  nf  Kntomolopj-,   U.    g. 

I).  A. 
Bks.  <'oll.=   In  the  private  (M>ll«'etion  of  Mr.  Nathan  Banks. 
Bks.  K»'v.     K«'(»on!«Ml  in  Banks'  Bevision  of  th«'  Ixotloidea. 
Bks.  1902    Banks'  a^MMnmt  in  Tap''**^  ****»'»"  ^*»'*  Hopkins  Stanfonl  Gal- 
q:08  Expe<lit.»n.  l*^n>i-l?^90.  Proo.  Wnsh    .\«*a.l    Sri.  IV. 
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C.  S.  Bks.  1904=Becorded  in  C.  S.  Banks'  paper  on  the  Australian 

Tick  in  the  Philippine  Islands. 
C.  H.  T.  T.  No.  69=Note8  (by  C.  H.  T.  Townsend)  from  the  Institute 

of  Jamaica  No.  69  (1893). 
C.  H.  T.  T.  No.  n=Ibid.  No.  71  (1893). 

Fitch  1872=Recorded  in  the  Fourteenth  Report  of  the  Noxious,  Bene- 
ficial and  Other  Insects  of  the  State  of  New  York. 
Oarman  Coll.=In  the  collection  received  from  Prof.  H.  Qarman. 
Hadley  1909=Eecorded  in  notes  by  P.  B.  Hadley,  Science,  N.  S.,  vol. 

XXX,  No.  774,  pp.  605-606. 
Hass.  Coll=In  the  collection  of  Dr.  A.  Hassall. 
Hook  Notes  1909=Noted  by  the  writer  in  an  article  in  the  Journal  op 

Economic  Entomology  II,  pp.  251-257. 
H.  and  H.  Bull.=Recorded  in  Bulletin  No.  72  of  the  Bureau  of 

Entomology,  by  Hunter  and  Hooker. 
Hubbard  1894=Recorded  in  Insect  Life,  vol.  VI,  p.  306,  by  H.  G. 

Hubbard. 
Jo.  Inst.  Jam.=Recorded  in  the  Journal  of  the  Institute  of  Jamaica. 
Lah.  1905=Recorded  in  Dr.  F.  Lahille's  work  entitled  *' Contribution 

a  L 'etude  des  Ixodides  de  la  Republique  Argentine." 
Leidy  1890=Recorded  in  the  Proceedings  of  the  Academy  of  Natural 

Sciences  of  Philadelphia,  1890. 
Lewis  1908=Recorded  in  the   Oklahoma  Agricultural  Experiment 

Station  Bulletin  81,  by  L.  L.  Lewis. 
March,  and  Salimb.=Becorded  in  the  work  of  Drs.  E.  Marchoux  and 

A.  Salimbeni  on  '*La  Spirillose  des  Ponies. '' 
Mass.  A.  C.  Coll.=In  the  collection  of  the  Massachusetts  Agricultural 

College. 
Marx  Coll.=In  the  Marx  collection  of  the  U.  S.  National  Museum. 
Mayo  1906=Recorded  by  Dr.  N.  S.  Mayo  in  First.  Ann.  Rept.  Agri 

Exp.  Sta.,  Cuba,  p.  44. 
Mich.  A.  C.  Coll.=In  the  collection   of  the   Michigan  Agricultural 

College. 
M.  C.  A.  Coll.=In  the  collection  of  the  Museum  of  Comparative 

Zoology,  Cambridge,  Mass. 
Morgan  1899=Recorded  by  Prof.  H.  A.  Morgan  in  Bulletin  No.  56 

of  the  La.  Agrl  Exp.  Station. 
N.  1897=In  Dr.  L.  Q.  Neumann's  Revision  de  la  famille  des  Ixodid^ 

II. 
N.  1899=7Md  m. 
N.  1901=7&id.  IV. 
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N.  1902»In  Neumann's  Notes  sur  les  Izodid^s  I. 

N.  1904=/6id.  II. 

N.  1906=76td.  IV. 

Newell  Coll. = In  the  collection  of  Prof.  Wilmon  Newell. 

Niles  1900=Recorded  by  Dr.  E.  P.  Niles  in  Bulletin  No.  114  of  the 

Va.  Agr'l  Exp.  Station. 
N.  Y.  S.  M.  Coll.^In  the  collection  of  the  New  York  State  Museum. 
Osb.  Coll.=In  the  collection  of  Prof.  Heibert  Osborn. 
Pack.  Amer.  Nat.  1868=Recorded  in  American  Naturalist,  Vol.  II. 
Pack.  Ann.  Rep.  1869=Recorded  in  First  Annual  Report  of  the  Pes- 

body  Academy  of  Science. 
Pack.  Amer.  Nat.  1869=Recorded  in  American  Naturalist,  Vol.  IIL 
Pack.  Guide=Recorded  in  Packard's  Ouide  to  the  Study  of  Insects. 
S.  and  S.  1901=Recorded  in  Salmon  and  Stiles  work  on  Cattle  Ticks. 
Say  1821=Recorded  by  Say  in  the  Joum.  Acad.  Nat.  Sci.  of  Phils.  II. 
Sim.  Aub.  and  Noc.  1909=Recorded  in  article  by  Simond,   Aubert 

and  Noc  in  Comp.  Rend.  Soc.  Biol.,  Paris,  Vol.  66. 
Stiles  Coll.=In  the  collection  of  Dr.  C.  W.  Stiles. 
Washb.  Coll. = In  the  collection  received  from  Prof.  P.  L.  Washbom. 
W.  and  W.  1909=Recorded  by  Drs.  W.  B.  Wherry  and  D.  C.  Well- 

man  in  Entomological  News,  Vol.  XX,  p.  376  (1909). 


THE  IDENTITY   AND   SYNONYMY   OF  SOME  OP    OUR 
SOFT  SCALE-INSECTS 

By  J.  O.  Saxucbs,  Bureau  of  Entomology,  Wanhinglon,  D.  .C, 

So  much  confusion  and  misapprehension  concerning;  the  identitj 
and  classification  of  our  soft  scales  has  arisen  during:  the  past  scoiy 
of  years  that  the  averse  ent^)molo|;ist  has  Y>e<'n  unable  to  determine 
the  common  K|M*ei(»s  with  any  dej<reo  of  certainty.  This  deplorable 
condition  of  (»ur  knowledge  of  this  gnmp  of  scale  insects  has  been  to 
n  ^eat  extent  the  n*sult  of  injudicious  and  hasty  conclusions  com* 
bined  with  scattered,  meagn*.  unilhistrated  <l(*scriptions. 

There  has  always  lK»en  a  tendeney  anions  entomologists,  in  dealing 
with  in.siTts  belontrin^  to  the  lower  jrroufw  of  Ilomoptera— Coccidc 
AleynKlida\  Aphidida* — to  lay  tmi  imieh  stress  upon  the  partienlar 
host  plant  involved.  The  fact  that  a  certain  eolony  of  insects,  althotigh 
apparently  quite  similar  to  another  colony  on  its  normal  food  plants 
is  f(»und  on  a  new  foiKl  plant  has  intluenc<Hl  many  entomolog^ists  to 
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describe  as  a  new  species  the  colony  on  the  supposedly  abnormal  food 
plant. 

Again,  variations  in  size,  color  and  vestitnre  havt*  misled  many  to 
describe  a  mere  variation  as  a  new  species  or  variety.  Then,  too,  it 
was  generaDy  conceded  by  the  early  entomologists  that  the  same 
species  of  such  sedentary  insects  as  eoceids  could  not  live  on  different 
food  plants  especially  if  the  hosts  belonged  to  diiferent  genera,  A  sen- 
tence in  Fit<?h's  original  note-book  expresses  his  views  on  this  subject, 
when  he  describes  the  coramt»n  oyster*shell  scale  as  a  new  8pe<^ies 
because  he  found  it  on  the  dogwood  (Cormis  stolanifera) ,  and  adds: 
** Certainly  there  is  the  sajue  ground  for  deeming  the  species  of  this 
genus,  which  occur  upon  plants  of  different  genera,  to  be  distinct 
species,  that  there  is  in  the  genus  Lecanium.**  As  the  result  of  this 
idea,  there  are  more  than  ft^rty  species  and  many  more  varieties  of  the 
genus  Letanium  described  in  Fitch's  note-book;  but  fortunately  the 
majority  of  these  descriptions  never  appeared  in  print.  This  idea, 
prevailing  in  the  time  of  Linnieus,  Geoffnn',  Graelin,  Modeer.  Fab- 
ricius,  Burmeister,  Schrank,  Bouche  and  Boisduval^  has  resulted  in  the 
publication  of  a  multitude  of  descriptions  of  supposedly  new  species, 
many  of  which  have  been  subsequently  reduced  to  synonymy.  ITn- 
fortunately  many  of  these  names  still  remain  as  valid  species  in  our 
catalogues;  einpecially  in  the  ncm-diaspine  groups,  nmX  more  espt*cially 
those  species  of  the  genus  Lttanium.  Moreover,  within  the  last  decade 
or  two,  many  species  have  been  described  and  published  here  and 
there,  from  iusuffreient  material,  and  without  the  careful  study  and 
comparison  with  other  species  which  are  nearly  related,  and  with  but 
little  regard  for  the  individual  variatiims  which  are  bound  to  appear 
in  insects  s<i  al»s(»lutely  dependent  upon  thr  kind  and  condition  of 
their  host  plants  as  are  the  sedentary  scale-insects.  It  is  most  un- 
reasonable to  expect  to  find  a  perfectly  formed  and  fully  developed 
Lecanium  or  Pulvinaria  on  a  twig  or  stem  of  1-16  inch  diameter  on 
a  starved  plant,  when  the  nonnal  form  would  appear  only  on  the  flat 
surface  of  a  leaf  or  a  hirgn*  stem  in  vigorous  growth.  Prof.  Robert 
Ncwstead  in  his  Mon()grai>h  of  the  British  Coccidaj  and  more  recently 
Dr.  Paul  Marchal,  of  Paris,  have  done  sonte  valuable  work  in  the 
reduction  of  the  synonyms  of  the  early  students  of  scale  insects,  and 
there  is  still  much  to  be  done. 

The  writer  has  been  especially  fortunate  during  the  past  five  years 
to  have  access  to  the  finest  collection  of  Coccido?  in  the  world  j  a  eol- 
lection  several  timci?  the  value  of  any  other  in  existence  on  account 
nf  tht^  large  perecnUge  of  type  and  cf»type  material;  the  national 
collection  at  Washington  at  the  present  time  containing  upwards  of 
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850  types  and  cotypes,  material  of  many  other  species,  and  thooaandt 
of  slide  preparations.  The  loan  of  the  important  Coceid  ooUaetioii 
of  the  late  Wm.  Maskell,  of  New  Zealand,  and  the  study  of  hiB  types, 
have  cleared  up  several  doubtful  classifications  and  confirmed  seTcrml 
synonyms. 

The  following  discussion  of  species  and  synonyms  will  nnrriarilj 
be  brief  and  general  and  will  include  only  the  more  common  speeiei 
occurring  in  this  country,  with  occasional  references  to  their  distriba- 
tion  in  foreign  countries.  In  a  subsequent  paper  to  be  published  bj 
the  U.  S.  Bureau  of  Entomology,  the  writer  will  review  the  genus 
Lecanium  and  discuss  more  fully  the  identity  and  s3aionyiny  of  the 
species. 

The  writer  retains  the  name  Lecanium  for  some  of  those  species 
which  have  been  classified  under  Eulecanium,  because  it  is  impossible 
to  eliminate  Leccmium  from  our  Coceid  nomenclature.  At  least  one 
specitts  of  the  several  included  by  Burmeister  under  his  genua  in  the 
original  description  in  Ilandbuch  der  Entomologie,  II  -Band,  p.  69 
(1835).  must  be  retained  as  the  typo.  All  the  species  which  Bor- 
meister  really  placed  under  his  genus  have  been  removed  to  other 
genera  except  persica,  which  should  be  considered  the  type.  J?ule- 
canium  becomes  a  synonym  of  Lecanium. 

This  paper  is  submitted  for  publication  with  the  permission  of  Dr. 
L.  0.  Howard,  Chief  of  Bureau. 

The  Greenhouse  Orthezia 

Orthezia  insignis  Dougl. 

Plate  19,  Fig.  10 

Orthezia  insignis  I>ou(cl..  Jo.  Quekctt  MIcr.  Club.  p.  169  (1S87). 
Orthezia  narrea  nmkton.  Ind.  Mur.  Noten.  III.  3.  p.  103  (1894). 

In  tropical  n»jrions  this  s<»nle  inst»<»t  is  gnifrally  known  as  the  Lan- 
tana  bug.  biTuuse  of  its  pn'(lil(M'ti<»n  for  that  plant.  It  occurs  only 
in  gnM'iihoust^s  in  tenipt*nitr  n*irions,  when*  it  attacks  principallv 
Lantana,  Colons,  Citrus  spp.,  Wrlx'na.  Chr>siinthtinum,  Ipomoea* 
Capsicum,  oto.,  and  is  a  dinicult  p«'st  to  <ra<li<*atr. 

Th(»  adult  f«'nialf*  with  h«T  fully  dfvi'lnpcd.  iluti'd  white  ovisac  and 
nuinrinnl  frini:*'  of  whit«*  waxy  lamina*  is  a  ln*autiful  insect.  This 
Rprrirs  is  rrailily  distinjruisln'd  from  all  othtr  .sprci"-*;  of  the  |?enu8  bv 
thi»  larL'o  nn*a  of  tin*  <lorsuni  whirh  i.s  without  a  waxy  covering,  reveal- 
injr  th«'  dark  l^H'^'U  body  (*olor. 

All  th»*  sp««*i<*s  <if  this  Lr»*niLs  \\vi\r  th»*s«»  whit«*  waxy  laminae  in  char- 
ucttTistif  arran^Mini-nt 


December,  '09]         JOURNAL    OF    ECONOMIC    BNTOMOLOGY  481 

The  Pit-Making  Oak  Scale 

Asterolecanium  variolosum  (Batz.) 

Plate  19,  Fig.  11 

Coccus  varioloaus  Rats.,  Tharander  Jahrbuch,  p.  187  (1870). 
Asterolecanium  quercicola  Sign.,  An.  Soc.  Ent  Fr.,  4,  X,  p.  279  (1870). 
Lecanium  quercicola  Altum,  Forstzoaiogle,  III,  pt.  2,  p.  365  (1882). 
Asterodiaspis  quercicola  Riibs.,  Berl.  Ent.  Zeit,  XXXIX,  p.  200  (1894). 
Coccus  quercicola  Ecb:8t.,  Forstzo51ogie,  p.  556   (1897). 
Asterolecanium  variolosum  Gkll.,  Pr.  Ac.  N.  Sci.  Ph.,  p.  269  (1899). 

This  species  is  the  only  one  of  its  genns  which  is  found  outside 
of  greenhouses  in  the  northern  section  of  this  country.  It  is  a  native 
of  the  Palearctic  region  and  lives  only  on  various  species  of  oaks. 

There  have  been  many  references  in  literature  to  this  scale  under 
the  name  A.  quercicola  BoucM,  but  Bouch6's  original  description  un- 
doubtedly refers  to  what  is  known  as  Aspidiotus  zonatus  Frauenf. 
Ratzeburg's  description  of  variolosum  is  good  and  is  illustrated  by 
fair  figures. 

Reports  are  at  hand  of  its  occurrence  in  Massachusetts,  Connecticut, 
New  York,  Pennsylvania,  Ohio,  Michigan,  Maryland,  New  Jersey, 
Virginia,  North  Carolina,  District  of  Columbia  and  Ontario. 

This  scale  is  nearly  circular  in  outline  and  somewhat  convex, 
delicately  ridged  transversely,  and  yellowish-green  to  bronze  green 
in  color  when  alive.  After  the  death  of  the  female  the  body  shrinks, 
and  becomes  reddish  brown,  the  color  showing  through  the  anterior 
part  of  the  test.  Diameter  about  2  mm.  The  adult  female  lacks  legs 
and  antennae  and  exhibits  few  microscopic  characters  other  than  the 
marginal  row  of  figure  8  pores. 

The  Long-Tailed  Mealy  Bug 

Pseudococcus  adonidum  (Linn.). 

Plate  19,  Fig.  1 

Coccus  adonidum  Linn.,  Syst  Nat,  Ed.  XII,  p.  140  (1767). 
Pseudococcus  adonidum  Westw.,  Mod.  Class.  Ins.,  I,  Synop.,  p.  118  (1839). 
Coccus  Wiacearum  Bouch^  Stett  Ent  Zeit,  p.  300  (1844). 
Coccus  tuliparum  Boncbd,  Stett  Ent  Zelt,  p.  301  (1844). 
Coccus  zamiw  Lucas,  Bui.  Soc.  Ent  Fr.,  3,  V,  p.  CVII  (1855). 
Dactylopius  lonffispinus  Targ.,  Catalogue,  p.  32   (1869). 
Dactylopius  hoyw  Sign.,  An.  Soc.  Ent  Fr.,  5,  V,  p.  317  (1875). 
Dactylopius  pteridis  Sign.,  An.  Soc.  Ent  Fr.,  5,  V,  p.  321   (1875). 
Dactylopius  longifUis  Comst.,  Rep.  U.  S.  Dep.  Agr.,  1880,  p.  344  (1881). 

The  general  appearance  of  this  soft,  mealy,  segmented  scale-insect 
is  well  shown  in  the  accompanying  plate.    There  are  but  few  species 


489  JOURNAL    OF    ECONOMIC    BNTOMOLOQT  [ToLS 

of  this  genus  exhibiting  the  ver>'  long  caudal  waxy  filaments,  end  one 
is  pretty  6afe  in  identifying  as  this  species  the  common  longtailed 
mealy-bugrs  of  our  greenhouses.  It  occurs  on  many  plants  tmt  its 
range  of  ho^ts  is  hardly  as  great  as  that  of  the  short-tailed  specie^ 
Pseudococcus  citri. 

There  are  seventeen  white  waxy  marginal  filaments  of  varicnis 
lengths  on  each  side  of  the  body  which  is  covered  lightly  with  powdery 
wax.  The  four  posterior  filaments  are  sometimes  longer  than  the 
body.  The  segments  are  quite  distinct.  On  each  side  of  the  anal 
lobes  are  two  microficopic  sharp  spines  surrounded  by  a  circle  of 
closely-grouped  pores,  easily  distinguishable  from  the  scattered  ar- 
rangement in  citru 

There  is  no  reason  why  Linnaeus'  name  of  this  insect  should  be 
discarded  in  favor  of  longispinus  Targ.,  when  we  have  such  a  good 
description  of  the  insect  in  Systems  Natune.  Ed.  XII,  even  thou^  the 
name  had  been  used  previously  in  Fauna.  Suecica  and  omitted  from 
Ed.  X. 

Bouche  s  species  liliacearum  and  tnliparum  are  undoubtedl>'  sync^ 
nyms  differing  according  to  description  only  in  size,  and  both  occur 
on  plants  of  the  same  group  and  under  similar  conditions.  Bonch^ 
says  they  are  near  adonidum.  Coccus  zamue  Lucas  was  described 
from  Zamia  australis  and  Z.  spiralis,  plants  originally  from  Australia, 
but  growing  for  some  time  in  the  Paris  Botanic  Gardens  where 
adonidum  was  abundant.  The  writer  has  seen  Zamia  sp.  literally 
covered  beneath  with  I'seud,  adonidum  and  Saissetia  kemispharica 
(Targ.). 

Maskell  in  1895  [Ann.  Mag.  N.  II.,  fi,  XVI,  p.  133  (1895))  con- 
sidered  Dact.  lilia<'€arum,  I),  tuliparum  and  D.  hoyip  to  be  synonyms 
of  D.  adonidum  (Linn.). 

The  Short-Tailed  Mealy  Bug 

Pseudococcus  citri  (Kisso^ 

Plat<>  19.  Fig.  2 

Dorthenia  citri  Rifwo.  EhuaI.  HiHt.  Nnt.  <1eM  OriinfceH  (1813). 

Voi^^s  iitri  Iklv..  Kiit.  Hort..  p.  348   (1867). 

Davtylnpiun  Hiri  Sljcn..  An.  S<k'.  Knt.  Fr.  (5),  v.  p.  312  (1876). 

Lrcanium  phylltMiH'ruM  .\Hhiii..  (*jiu.  Knt..  XI.  p.  160  (1879). 

IhirtvlnpiuH  hnvinpiiiun  Tiirj:..  .Viinali  dl  \Kr.,  p.  137   (1881). 

hwtyb'piun  ,i*  tttrwtor  ('♦imst..  Hop.  V.  S.  lM»p.  .\jrr..  1880.  p.  342  (ISSl). 

I'm*  utl'»i*n*'Uit  ritri  ForniiM.  (*jit.  of  (^Htitl:!'.  p.  J«l«    (1903). 

This  vi-ry  tMuimion  ni«-€ily-bnir  inffst.s  so  many  spiM*ii-s  of  plants  that 
it  W(»uhl  )m*  much  easifr  tn  list  thtiM*  n«»t  afTcctt'tl.  m)  omnivorous  is  it 
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in  habit.  The  aecompaii^iD^  photo>rt'.'iph  will  rutivf^y  an  idea  of  its 
superficial  appearance  more  ac^irutely  than  description.  When 
many  specimens  are  massed  on  a  plant  the  filaments  ai*e  disarranged 
and  intermingled  so  that  the  characteristic  appearance  is  somewhat 
lacking.  The  mid-dorsal  longitudinal  brownish  band  is  quite  charac- 
teristic of  this  species.  The  microscopical  characters  of  the  anal  lobes 
readily  distinguish  it  from  adonidum,  by  Uie  two  spines  and  scattered 
pores  as  contrasted  with  the  closely  grouped  pores  in  the  latter  sp)ecies. 

The  ovisacs  of  citri  as  well  as  mlomdum  are  normiiUy  of  a  flattened 
cylindrical  form  constructed  of  loose  waxy  threads,  but  when  the 
insects  are  crow^ded  the  ovisacs  are  irregularly  massed. 

This  scale  has  been  a  pe.st  in  citrus  groves  in  southern  Europe  for 
many  years,  and  now  its  damage  is  assuming  alarming  proportions  in 
the  lemon  groves  of  southern  California.  Every  greenhouse  propa- 
gator know*s  this  insect  as  a  pcrniciouii  and  aggravating  pest. 


Th«  Cottony  Maple-Scale 
Pulmmria  tniis  (Linn. ) 

€occu9  iritis  Linn,.  Syat.  Nat,,  Ed,  X,  1,  j>,  456  (1758). 
Cocvu»  innumeraMUfi  Riithv.,  Tenn.  Fnrm  Journ.,  p.  25$   (1854). 
Lecanium  pyri  FItcli  (in  part),  Tr,  N:  Y.  Agr,  So<\,  p.  809  flS54)- 
Lecuftium  madurw  Fitcti,  Country  Gentleman,  V.  p.  38  (1855). 
lecQHium  aceHcoriicU  Fitch,  6th  Rep.  Ins.  N.  Y.,  p.  775  (1859). 
Lecanium  acerella  Rathr,,  Lancaster  Farmer,  p.  lai  (1876). 
Pulvinaria  innumcrabilis  var.  oaHdentaHs  CklL*  The  Entom.,  XXX,  p,  13 
<1897). 
PulvinaHa  innumeraWU  rar.  UH(r  King  A  CklL.  Psyche.  VIII.  p.  286  (189a>, 
PuhHnaria  hunteri  KiDg,  Can.  Ent.  XXXIIL  P*  144   (1901). 
Pulvinaria  Hmple^  King,  MJtth.  Schw.  Ent  Ges.  (10),  X,  p.  475  (ISOa). 

This  is  a  well  known  scale  in  the  United  States,  which  in  Europe 

is  popularly  known  as  the  vine  cottony  scale.     It  is  one  of  the  most 

conspicuous  scales  of  this  country  when  the  ovisac  of  the  female  is 

illy  developed,  and  is  considered  a  variable  pest  from  year  to  year. 

FThe  periodicity  of  its  ap[>earance  in  dangerous  numbers  is  due  directly 

to  the  rise  and  fall  in  numbers  of  its  parasites  and  natural  enemies. 

This  scale  is  discussed  and  figured  in  Bulletin  No.  22,  n.  s.,  and  in 
Circular  No.  64,  U,  S.  Bureau  of  Entomologj%  under  the  name  of 
Pulvinaria  innutnsrabili^  Rathv..  but  a  careful  study  of  our  insect  in 
this  country  reveals  absolutely  no  differences  from  the  common 
European  species^  P.  vitin  (Linn.),  Fitch's  types  have  also  been 
compared,  resulting  in  the  above  s>Tionyiny.  A  study  of  several  sup- 
posed species  and  \'arietiea  of  Pul%*inaria,  consisting  of  transplantiugs 


484  JOURNAL    OP    ECONOMIC    BNTOMOLOOT  [ToLS 

of  young  crawling  larvte  from  various  hosts  in  different  parts  of  <ha 
country*  to  other  hosts,  and  the  subsequent  changes  in  size  and  orit> 
ward  appearance,  has  conWnced  the  writer  that  the  host  plant  ksi 
an  unexpectedly  potent  influence  in  the  development  of  the  insMt 
During  the  great  outbreak  of  this  scale  in  Chicago  and  vieini^  ia 
1906,  the  writer  brought  from  Chicago  twigs  of  maple  and  bOK-sUv 
with  hundreds  of  the  egg-sacs  filled  with  eggs,  and  tied  the  twigi  Is  a 
number  of  kinds  of  trees.  In  due  time  the  eggs  hatched  and 
of  the  larvae  set  and  molted  and  developed  very  satisfactorily 
new  food  plants,  while  on  some  trees  a  large  percentage  failsd 
develop. 

The  following  spring  and  early  sunmier  brought  forth  \ 
in  the  various  sizes,  colorations  and  markings  of  the  rapidly 
ing  females  on  the  various  food  plants.  On  young  rapidly 
sycamore  (Pluianus  occidentalis)  and  linden  (Tilia  americana) 
were  well  cared  for  in  large  pots,  the  adult  females  just  befosa  At 
formation  of  the  ovisac  avenigod  S  mm.  in  length  and  6  mm.  in 
breadth,  and  were  m(»ttled  and  marked  with  unusual  brilliancy, 
smallest  females  obtained  in  this  experiment  were  grown  on 
(Buxus  scmpirvirens)  and  averaged  but  2.75  mm.,  while  hnt 
specimens  reached  maturity.  Transplantings  were  sncoemfol  on 
apple,  pear,  quince.  nnilb«*rry.  grape,  osnge-nrange.  poison  ivy  {Rhm 
ioxicondendron) ,  Awpelopsis  ttiiuspidata,  plum,  boxwood,  spines, 
maple,  box-elder.   Viburnum  prunifoUum,  Querctts  coccinea,  Ptslsa 
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1.  PtieutiovocruH  adouitlum  Linn. 

2.  p9€ud*M0vcuM  ritri   KiHSti. 

3.  Tounti'ifcUa  Uriodcndri  GuifI. 

4.  Cocctu  henperulum  Linn,  on  Oleander  lenf. 

5.  Lvrafiium  carytr  FItfh. 

C.  Lwaiiinm  uigrnfaMriatum   r(.Tuan<l4'. 

7.  Lecanium  c*tnii  lk>ii('ln'. 

8.  Leratiium  /*♦';•'» inr  <Fiib). 

9.  Leva  tit  urn  q  urn  if  ex  FIti-h. 

No>.  Ti  \f  iin*  natural  si/.(>  and  pliiiiiiKrap)i(*i1  siiiiuItflneouBly. 

10.  Orth*  :ni  insiijuts  Ihtiml. 

IL  ABtt'rttlttaniitm    vtirittlitsum    illMt/.t    (iii   Oak. 

12.  Comm  rlnrxijatu^    iSimi  >   iiii   Mitiii*sa. 

13.  S*'*'f*'i  utnum    (  Of  rM</>ar  I  If  »i     iTIifni    nii    .Mai:iiMli:i    twip. 
H.  P:thirtftt  in  m  »r  r  nlit  WjiNh  k  UllfV. 

ITi  /.#  -  #iriir/iM  ti.^m  Mniirln'  oil  Miiiii'Nsui  KU'. 

111.  Sfii^^'tui   ft*  tniMitfmni  ft    i  Tark'  i    »»n    /•♦  f  «**«  ^n'ttisHitna. 
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trifoliaia,  honey  locust,  American  elm  and  hackberry  {Celtis  ocdden- 
talis).  The  superficial  appearance  of  the  adult  females  on  different 
host  plants  varied  remarkably  as  did  also  the  size  and  bulk  of  the 
ovisacs. 

Further  study  may  reveal  other  synonyms  of  this  species  in  the 
United  States  and  Europe.  Newstead,  in  his  Monograph  of  British 
Coccidfie,  has  reduced  many  species  names  of  the  early  authors  to 
synonymy  with  P.  vitis. 

The  Cottony  Maple-Leaf  Scale 

Pulvinaria  acericola  (Walsh  &  Riley) 

Plate  19.  Fig.  14 

Lecanium  acericola  W.  A  R.,  Amer.  Ent,  I,  p.  14  (1868). 
Pulvinaria  acericola  Ckll.,  Check  List,  p.  329   (1896). 

This  species  in  the  adult  stage  is  usually  found  only  on  the  leaves 
of  maple,  while  P.  vitis  occurs  invariably  on  the  branches  or  twigs  of 
its  host.  This  habit  means  that  the  latter  species,  which  develops  in 
the  younger  stages  on  the  leaves  and  migrates  to  the  twigs  before 
the  falling  of  the  leaves,  changes  location  but  once,  while  P.  <icerieola 
migrates  twice  during  its  life  history,  i.  e.,  from  leaf  to  twig  in 
autumn,  and  back  to  the  new  leaves  in  the  following  spring. 

The  females  of  acericola  are  very  distinct  from  vitis  in  the  more 
adult  stages,  having  small  patches  of  cottony  wax  on  the  dorsum,  and 
developing  a  ver^*  long,  fluted  ovisac,  which  is  narrower  than  that  of 
vitis.  The  microscopic  characters  are  also  distinctly  different.  A 
complete  illustrated  discussion  of  the  life  history  and  habits  of  this 
scale-insect  appeared  in  Bulletin  22,  n.  s.,  U.  S.  Bureau  of  Entomology 
in  1900. 

The  Tessellated  Scale 

Eucalymnatus  tessell<Uns  (Sign.) 

Plate  20.  Pig.  1 

Lecanium  tessellatum  Sign.,  An.  See.  Ent  Fr.,  5,  III,  p.  401  (1873). 
Lecanium  perforatum  Newst,  Bnt  Men.  Mag.,  XXX,  p.  233  (1894). 
Lecanium  tessellatum  var.  perforatum  Ckll.,  Psyche,  VIII,  p.  90  (1897). 
Eucalymnatus  tessellaius  Ckll.,  Ann.  Mag.  N.  H.,  1,  IX,  p.  453  (1902). 
Lecanium  suhtessellatum  Green,  Gocc.  of  C«ylon,  pt  III,  p.  206  (1904). 

This  species  infests  a  wide  range  of  food  plants  and  is  almost  un- 
mistakable in  appearance.  It  is  exceedingly  flat,  usually  asymmetri- 
eal,  brown  to  dark  brown,  and  reveals  its  remarkable  tessellation  to  the 
unaided  eye.    Under  the  microscope  the  beautiful  pattern  is  disclosed 
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and  the  derm  appears  as  if  composed  of  nicely  fitted  plates  rirctfd 
together,  so  remarkable  is  the  arrangement  of  small  pores  around  tk 
margins  of  the  plates.  The  entire  derm  is  full  of  pores  of  varioot 
kinds. 

Newstead  described  a  supposedly  new  species,  called  perforatum 
on  account  of  a  series  of  ten  rather  large  pores  in  some  of  the  posterior 
submarginal  plates,  which  Signoret  failed  to  mention  in  his  deschp- 
tion  of  iessellatus,  a  character  which  might  easily  have  been  omitted 
among  the  other  more  remarkable  characters  of  this  species.  There 
are  specimens  of  this  species  in  the  Fitch  Collection  at  Waahingtoo 
from  Signoret,  and  these  all  show  the  **  perforations. "  The  writer 
has  examined  hundreds  of  specimens  of  this  species  and  all  exhibit 
this  same  character. 

Green  in  1904  described  from  Ceylon,  as  subtessellatum^  what  he 
considered  a  new  species,  because  the  specimens  he  had  at  hand  were 
apparently  immature  and  lacked  the  strong  tessellation  in  the  mid- 
dorsal  region.  Later  Mr.  Green  has  recalled  the  species  after  exam- 
ining a  larger  series  of  these  scales,  and  considers  the  above  synonymj 
as  correct. 

The  Soft  Brown  Scale 

Coccus  hfgperidum  Linn. 

Plato  19.  Fig.  4 

Coccun  hvfiperitlum  Linn..  S.VBt.  Nat.  M.  X.  I.  p.  455   (1758). 

Ohermen  henperidum  Geoff..  Abr.  Ins..  I.  p.  506  (1762). 

Oalypticus  hespcHdum  Costa,  Faun.  Reg.  Nap.,  Cooo.,  p.  8  (1885). 

CalypticuM  lirvis  Costa,  Faun.  HeK-  Nap..  ('(Mr.,  p.  8  (1835). 

CalymtnatUM  hesperidum  Costa,  Nuov.  OHJwn'..  p.  22  (1835). 

Cot^'UM  patvUiformin  Curt.,  (ianl.  Chron..  p.  517   (1843). 

Chermen  Inuri  lU\v..  Kiit.  Hort..  p.  :U0  0867). 

Lt'ctinium  pUityvrrii  Pa<*k..  llep.   Mass.   Bd.  Ajrr..  p.  260   (1870). 

IjCvanium  antfu^ttatum  Siini..  An.  S<h'.  Fnt.  Fr..  5,  III,  p  398  (1873). 

Ijranium  mnruUitum  Sli:ii.,  \\\.  Sw.  Knt.  Fr.,  5,  III,  p.  400  (1873). 

Lrruttium   tilivnum    l^Mifcl-.   Kut.   Mon.   Ma>;:.   XXIII,  p.  77    (1886). 

Lecanium  drprrgHum  var.  tiimulana  I)ougl..  Ent.  Mon.  Maic.,  XXIV.  p.  28 
(18H7». 

Afvtifiiur/i  miuimum  Newst..  Knt.  Mon.  Map..  XXVII.  p.  141    (1892). 

Ltt-anium  at  si  milt*  var.  amarylluiii*  Ckll.,  Tr.  Am.  Ent.  8<)C..  XX,  p.  S3 
(lsi*;iK 

Lfiitiium   trrminalio-  Ckll..  .In.   Inst.  .1:ini..   I.  p.   254    (1893). 

l.rtnnium   unniiin   <'kll.   P^yrln*,   VII.   Snppl..    1.   p.   19    1 1896). 

Lr,finium    ffnrtnluin    Ckll..    I V  1h».    VIM.    p|».    M'.    T.:?    tl897». 

I.* I  allium  miniiiitim  v;ir.  pinirula  M:isk..  N.  Z.  Trans.,  XXIX,  p.  310   (18971. 

I.fifitnum   \'*ntrali    Klirli.,  Can.  Knt..  .\XX.  p.  24r»   M898). 

I.fi  tifiium    H'tihnnmitu^ )    h»'>*p*  vidutii   pai-ifii  um    \\\\\\..  .In.   N.   Y.    liiZilt.   ^^ 
X.  p.  30   I  rji»l'». 

I.fi'iiniuin  nitjnift  rum  <ir«»«'n.  CiH-r.  nf  Ci>yliin.  pt.  III.  p.  197   (1904). 
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The  fact  that  this  scale  has  been  redescribed  so  frequently  under 
different  names  in  various  countries  is  alone  proof  of  its  exceptional 
importance  to  horticulturists  and  gardeners  and  of  its  widespread 
occurrence  and  great  range  of  food  plants.  It  is  improbable  that  any 
other  species  of  the  soft  scales  is  known  to  infest  so  many  species  of 
plants  in  widely  divergent  genera.  In  the  writings  of  the  very  early 
European  entomologists  relating  to  scale  insects,  this  species  was 
always  the  preeminent  one,  from  which  we  may  assume  that  it  was 
then  the  most  important  economic  species  of  the  region.  At  the  pres- 
ent time  it  is  a  pest  in  those  regions  where  it  is  permitted  to  multiply 
through  the  carelessness  of  man,  or  on  account  of  favorable  climate, 
or  both  combined. 

The  following  description  of  the  adult  female  by  E.  E.  Green 
(Coccidse  of  Ceylon,  p.  188,  1904)  is  quite  complete  and  furnishes  an 
idea  of  some  of  the  variations  in  markings,  etc.,  which  are  found  in 
this  species. — **  Adult  female  bright  yellow  or  greenish-yellow,  mi- 
nutely specked  with  red-brown,  the  specks  sometimes  agglomerated  into 
transverse  bars,  especially  on  the  median  abdominal  region:  in  other 
parts  tending  to  form  dotted  lines  radiating  from  center  to  margin. 
In  older  examples  the  ground  color  may  be  ochreous  or  pale  fulvous ; 
and  the  maculation  may  form  a  broad  median  fascia.  Under  surface 
of  older  examples  with  a  deep  purple-brown  or  red  patch  covering 
the  median  abdominal  area,  becoming  concave  and  forming  a  shelter 
for  the  young  larvae.  Dried  specimens  straw-colored  and  much 
wrinkled.  Form  oblong-oval,  often  very  irregular  in  outline;  nar- 
rowest  in  front ;  more  or  less  concave  above  according  to  age.  In  some 
individuals,  generally  on  those  protected  by  some  shelter,  I  have 
noticed  a  double  median  longitudinal  series  of  raised  glassy  points; 
but  they  appear  to  be  very  brittle  and  easily  lost."  Leng^,  2.5 — 5 
mm. ;  breadth,  1.5 — 3  mm. 

In  view  of  the  great  variation  in  size,  color  and  markings,  there 
are  plausible  excuses  for  the  frequent  redescriptions  of  this  cosmo- 
politan species  under  new  names;  but  entomologists  should  take  into 
account  a  certain  probable  variability  in  any  insects  they  describe  as 
new  or  otherwise. 

Some  of  the  above  synonjrmy  is  here  proposed  for  the  first  time, 
but  several  names  have  been  reduced  by  Newstead,  Qreen  and  Pemald. 
For  the  reduction  of  angustatum,  macvlaiufn,  ierminaldcR,  nanum, 
flaveolum,  nUnimum,  var.  pinicola,  ventrale,  hesperidum  va^.  pacifi- 
cum,  and  signifenim,  the  writer  is  responsible.  These  reductions  are 
made  only  after  very  careful  morphologic  study  with  a  high  power 
microscope  of  typical  material,  and  after  biological  study  of  the  forms 
5 
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80  far  as  possible  on  many  food  plants.  Resulting  variationB  aecand 
by  transference  to  different  food  plants,  were  fully  as  remmrkmUe  u 
observed  in  the  case  of  Pulvinaria  vitis  (L.). 

The  Long  Soft  Scale 

Coccus  elongatus  (Sign.) 

Plate  19.  Fls.  12 

LccaniuM  elofigatum  Sign..  An.  Soc.  Ent  Fr.,  5,  III,  p.  404  (1S7B). 
Lecanium  longulum  Dougl.,  Ent.  Mon.  Mag.,  XXIV,  p.  97  (1887). 
Lecanium  chiHrnoUa-  Mask.,  N.  Z.  Trans..  XXII,  p.  187  (1889). 
Lecanium  flcus  Mnsk.,  Ent.  Mon.  Mag.,  XXXIII,  p.  248   (1897). 
Lecanium  fnmtale  Green.  Coco.  Ceylon,  pt  III,  p.  192  (1804). 


This  species  is  quite  similar  in  general  appearance  to  C 
with  its  color  variations,  but  is  elongate  elliptical  to  vazyinc 
depending  upon  the  exigency  of  location;  and  is  ordinarQjr 
more  convex  than  the  latter  species.    The  eight-segmented 
will  identify  it  easily  from  those  of  hesperidum  with  but 
latter  species  has  but  four  fringe  spines  arranged  in  a 
about  midway  across  the  anal  plates,  while  there  are  eight  in 

The  specific  name  elongatum  Sign.,  tak^  precedence  oy«r 
Dougl..  since  an  examination  of  specimens  from  Signoret  in 
collection  verifies  this  synonymy.  £.  chirimolim  and  £. 
kell  are  also  synonyms.  L.  frontale  Green  has  been  a  ponb  §OKti 
time  because  the  writer  could  find  no  morphologic  charaotaBi  tO 
ferentiate  it  from  elongatus,  except  its  more  narrow  form.  BM 
discovery  of  elongatus  on  leaves  of  Anthurium.  Caloplqrllam 
Croton  exhibiting  all  the  forms  connecting  the  tjrpical  rfowgdm 
t>'pical  frontale  has  cleared  the  situation.  On  these  plants  tiM 
scale  has  settled  vhm*  to  the  high  midribs  or  larger 
development  has  been  more  linear  than  usual,  resulting  in  tl 
length  of  IxkIv  anterior  Xo  the  antenna*  and  posterior  to 
plates.     In   nil   microscopic   characters — derm   pores,   ani 


ExpLA STATION  or  Plate  20 

PhotomlcroKraphH  nhowInK  charaoterlHttc  derm  p<»re0;  all  at 
cation. 

1.  EucalymnaUin  tCMgcUatu*  (Slpi.). 

2.  RaisMetia  ot^^a-  <n»»ni.). 

3.  8ai9Metia  nis/ra  (Ntetn.). 

4.  l^aimielia  hvmUpha nra  iTaric.). 

5.  Toumey^Ua  liriodrndri  <OmeI.). 

6.  Seolrcanium  fv/rnuparrum   I  Thro). 
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Plate  30 
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marginal  and  spiracular  spines,  anal  plates  and  spines — the  similarity 
is  evident. 

The  Hemispherical  Scale 

Saisseiia  hemispha'.rica  (Targ.) 
Plate  19,  Pig.  16;  Plate  20,  Fig.  4 

Lecanium  hemiapfKBricum  Targ.,  Studli  sol.  Coec.,  pp.  26,  27,  etc.  (1867). 

Chermes  anthurii  Bdv.,  Ent  Hort,  p.  328  (1867). 

Chermes  flUcutn  Bdv.,  Ent  Hort.,  p.  335  (1867). 

Chermea  hihemaculorum  Bdv.,  Ent  Hort,  p.  337  (1867). 

Lecanium  coffew  Sign.,  Ann.  Soc.  Ent  Fr.,  5,  III,  p.  436  (1873). 

Lecanium  beaumontice  Dougl.,  Bnt  Mon.  Mag.,  XXIV,  p.  96  (1887). 

Lecanium  clypeatum  Dougl.,  Ent  Mon.  Mag.,  XXV,  p.  68  (1888). 

Lecanium  hemiapharicum  var.  hihemaculorum  Ckll.,  Bui.  Bot.  Dep.  Jamaica, 
p.  71  (1894). 

Lecanium  hemiaphcBricum  .var.  flUoum  Green,  Ent  Mon.  Mag.,  XXXIII,  pp. 
70,  77  (1897). 

Lecanium  (Saiaaetia)  coffew  var.  clypeatum  Ckll,  k  Parr.,  The  Industrialist, 
p.  164  (1899). 

Saiaaetia  hemiaphwrica  Ckll.,  The  Bnt  Stud^it,  II,  p.  32  (1901). 

Coccua  coffew  Klrkaldy,  Fauna  Haw.,  Ill,  pt  2,  p.  106  (1902). 

The  common  name  of  this  scale  is  descriptive  of  its  form,  although 
it  is  not  exactly  hemispherical  but  a  little  elongate  and  frequently 
higher  than  broad.  The  shape,  smooth  surface,  brown  color,  and  the 
minute  pale  dots  of  the  skin  which  are  easily  seen  with  the  aid  of  a 
hand-lens,  will  distinguish  this  common  species.  As  in  all  species  of 
this  genus,  the  derm  is  filled  with  microscopic  pores. 

A  number  of  species  and  varieties  have  been  described  by  early 
authors  which  are  now  known  to  be  synonyms.  A  form  known  as 
filicum,  occurring  on  ferns  has  been  held  to  be  a  different  species,  but 
a  long  study  of  this  form  and  its  transference  from  various  hosts  to 
ferns  and  vice  versa  indicates  that  not  even  varietal  rank  should  be 
considered. 

Mr.  W.  C.  Thro,  in  Bui.  209,  Cornell  Univ.  Agr.  Exp.  Sta.,  de- 
scribes filicum  as  varying  from  hemisphcerica  in  the  number  of  ''fringe 
spines''  on  the  anal  plates,  but  a  careful  examination  of  Mr.  Thro's 
slides  reveals  the  ordinary  number  of  spines,  although  small,  in  his 
specimens  which  were  immature. 

This  species  is  perhaps  more  widely  (if  possible)  distributed 
throughout  the  world  than  8.  olea,  and  infests  a  wider  range  of  plant 
life.     It  occurs  only  in  greenhouses  in  temperate  regions. 
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The  Olive  Scale 

Saissetia  olece  (Bern.) 

Plate  20,  Fig.  2 

Chermcs  olcw  Bern.,  Mem.  d'Hlst  Nat  Ac.  Marseille,  p.  108  (1782). 
Coccus  olea  Ollv.,  Ency.  Meth.,  VI,  p.  95  (1791). 
Coccus  palmw  Haw..  Tr.  Ent.  So<\  Ix)iid.,  p.  307   (1812). 
Coccus  testudo  Curt.,  Gard.  Chroii.,  p.  444  (1843). 
Coccus  cycadis  Bdv.,  Ent.  Hort.,  p.  323  (1867). 
Lecanium  cassini(B  Mask.,  N.  Z.  Trans.,  XXIII,  p.  15  (1890). 
Lecanium  olcw  var.  testudo  Ckll.,  Check  List,  p.  331  (1896). 
Lecanium  olcw  var.  mirandum  Ckll.  A  Parr.,  Biol.  Centr.  Am.,   II,  pt.  2,  p. 
12  (1899*). 
Coccus  olew  Kirkaldy,  Fauna  Haw.,  Ill,  pt  2,  p.  106   (1902). 

In  view  of  the  fact  that  this  species  has  been  described  and  figured 
so  frequently  in  various  reports,  it  seems  hardly  necessary  to  describe 
it  again  in  full.  The  popular  name  ''black  scale"  has  been  applied 
to  this  species,  but  rather  incorrectly,  since  it  is  usually  very  dark 
brown ;  the  above  name  should  be  applied  properly  to  Saissetia  nigra, 
which  in  the  adult  female  stage  usually  becomes  truly  black. 

A  thorough  study  of  this  species  warrants  the  above  synonymy, 
part  of  which  Professor  Newstead  proposes  and  the  remainder  is 
vouched  for  by  the  writer  after  examining  typical  material.  Maskell. 
in  his  notes,  doubts  the  validity  of  his  species,  cassinia,  and  an  exam- 
ination of  his  types  sinks  the  name. 

This  species  is  readily  recognized  by  its  thick  convex,  dark-brown 
scale  dotted  with  minute  flakes  of  wax,  and  bearing  two  more  or  le«8 
prominent  transverse  ridges  and  a  median  longitudinal  ridge  in  the 
form  of  a  letter  H.  The  young  female  of  the  hemispherical  scale 
sometimes  exhibits  this  character  to  a  slight  degree,  but  it  vanishes 
toward  maturity. 

The  olive  scale  infests  a  wide  range  of  food  plants  and  is  found  in 
nearly  every  greenhouse  where  tropical  plants  are  grown,  and  is  a 
pest  in  the  warmer  regions  of  the  Tnited  States. 

The  Black  Scale 

Saissfiia  nigra   (S'\cU\.) 

Plati.  20.  FlK.  n 

lA^*iinium  ni'jrum  Nlotii.,  "Knriiilt'j*  of  roff«N»-tro<\**  p.  9   (1861). 
Lcrttnium  ilrprt  nnum  Tnrc  Studll  »«l.  <'«Hf..  p.  29  (1867). 
lA'canium  hrtj^ntUr  I>«iii»;l..  Kiit.  .Mon.  .Majr..  XXVI 11,  p.  209  (1892 >. 
I.evnnium  nit/rum  var.  thprenHum  <*kll.,  riunk   List.  p.  332   (1896). 
SaiMMctia  deprcnna  Klnjr.  rH.vrhe.  IX.  p.  2%  (19o2). 
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Saiasetia  nigra  King,  Psyche,  IX,  p.  296  (1902). 

Saisaetia  nigrella  King,  Psyche,  IX,  p.  296  (1902). 

Coccus  niffrutn  Kirkaldy,  Fauna  Haw.,  Ill,  pt.  2,  p.  106  (1902). 

This  species  is  of  less  importance  in  the  United  States  than  either  of 
the  other  species  of  this  genus  mentioned  here.  Its  distribution  has 
been  eflfected  to  all  quarters  of  the  globe,  occurring  on  many  diflferent 
plants.  In  some  of  the  West  Indian  Islands  it  is  a  very  important 
cotton  pest  and  difKcult  to  control. 

It  is  included  in  this  paper  principally  to  record  its  synonyms  which 
have  been  described  from  various  regions  and  until  recently  held  as 
distinct  species. 

The  European  Peach  Scale 

Lecanium  persioB  (Fab.) 

Plate  19,  Fig.  8 

Chermea  peraias  Fab.,  Gen.  Ins.  Mant,  p.  304  (1776). 
Chertnea  clematitia  Gmel.,  Syst.  Nat,  Ed.  XIII,  p.  2220  (1789). 
Lecanium  cpmbiformia  Targ.,  Catalog.  Coccidanun,  p.  37  (1868). 
Lecanium  berberidia  Sign.  (non.  Schr.^)  Bssals,  p.  233  (1873). 
Lecanium  ffeniatas  Sign.,  Essals,  pp.  236,  484  (1873). 
Lecanium  peraicas  Sign.,  Essals,  p.  237  (1873). 

Lecanium  roaarum  Sign.,  Essals,  p.  257  (1873),  (non  Sn.  v.  Veil.,  1862). 
Lecanium  berberidia  Mask.,  N.  Z.  Trans.,  XXIX,  p.  311  (1897). 
Lecanium  aubauatrale  Gkll.,  The  Entom.,  XXXI,  p.  131  (1898). 
Lecanium  magnoliarum  Ckll.,  Ent  News,  IX,  p.  146   (1898). 
Lecanium  magnoliarum  var.  JtortenaUs  Ckll.,  Psyche,  X,  p.  19  (1903). 

The  genuine  L.  persicae  is  a  large  chestnut  brown  species  5 — 7  mm. 
long  with  8-segmented  antennae  as  described  by  Signoret  It  is 
much  less  convex  than  L.  comi  and  is  sometimes  rather  flattened 
toward  the  margins.  The  24  to  28  large  conspicuous  pores  in  a 
submarginal  row  will  also  aid  in  identifying  this  species. 

It  apparently  has  been  recorded  in  the  United  States  only  from 
California  under  the  name  of  Lee.  magnoliarum. 


^Coccua  berberidia  Schrank,  Fauna  Bolca,  II,  Abt  1  (1801)  Is  not  a  Lecanium 
at  all,  but  the  description  surely  refers  to  Mytilaapia  pomorum^  "Schinken- 
musc'Uelforiulg.  dunkel  rothbraun,  weL<<lioht  gerandet,  am  schm&lem  Ende 
rostbraun."  Freely  translated  is — Oystershell-shape,  dark  red  brown,  pale- 
marglned,  rust-brown  at  the  small  end.  Schrank  also  refers  to  the  impure 
white  eggs  occurring  beneath  the  dead  body  of  the  female  In  April,  which  is 
too  early  for  such  a  record  of  a  Lecanium  In  a  temperate  region. 
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The  Frosted  Scale 
Lecanium  pruinosum  Coquillett. 

Lecanium  pruinoMum  Coq.,  Ins.  Life,  III,  p.  3S2  <1891). 
Lecanium  rolHnia  Towns.,  Boll.  7,  N.  Mex.  Exp.  SUl,  p.  11  (mS). 
Lecanium  robiniarum  CklL  (non  EtougL)  Can.  Ent.  XXVII,  p.  257    (1S9S». 
Eulecanium  robinUg  rar.  tuhHrnUe  CklL,  The  EntonL,  XXXT,  p.  178  (1902). 

This  species,  which  has  been  of  some  economic  importance  in  Cml- 
ifomia,  seems  to  be  a  uative  of  the  highlands  of  Mexico,  whence  it 
has  been  introduced  to  the  fruit  districts  of  the  above  Stmte.  The 
synonymic  variety  suhsimilf,  which  occurs  on  ash  or  Rhus  (  T)  in  Mex- 
ico, p)oints  to  this  region  as  the  probable  home  of  L.  pruinosutn.  Tht* 
specific  name  is  descriptive  of  this  species  when  it  is  covered  with  fine 
powdery  wax,  but  this  character  is  not  always  evident  in  some  local- 
ities where  it  occurs.  Its  general  appearance  is  like  a  very  large  L. 
corni,  very  convex,  dark  reddish  brown,  variously  pitted  and  nrrooved : 
the  7- jointed  antennae  and  the  legs  and  other  characters  are  quite  sim- 
ilar to  comif  but  the  derm  pores  furnish  the  most  evident  character  for 
the  KiK.'ci<*H,  as  will  be  seen  by  reference  to  the  photomicrograph  of  the 
derm.  The  pores  are  small,  clearly  defined,  and  regularly  arranged. 
but  they  do  not  show  a  tendency  to  arrange  themselves  in  broken  rows 
perp<'ndicular  to  the  margin  as  in  L.  cami. 

This  8pe<;ies  occurs  in  California  on  the  apricot,  peach,  plum,  prune, 
pear,  apple,  ash,  locust,  Engli.Hh  walnut,  grape,  rose,  etc.  In  New 
Mexico,  Arizona  and  Mexico  there  may  be  many  other  hosts. 

The  Hickory  Lecanium 

Lecanium  carya  (Fitch) 

Platr  19.  FiK.  r> 

Lrranium  carytr  Fitrh.  '.\i\  Rop.  InB.  N.  Y..  p.  125   MS5C). 
Lcvanium  ciH-kercUi  Huntor.  Kan.  Univ.  Quar..  VIII,  p.  70  (1S99). 
Kulecanium  carya   Klnjr,  Can.  Knt.,  XXXIV,  p.  160  (1902). 

Contrary  to  publishr<l  reports.  Fitrir.s  types  of  this  species  are  in 
till'  national  collection  at  Washin^Mon  in  *jood  condition,  so  that  we 
know  tho  species  accurately.  Then*  i.s  little  possibility  that  any  one 
hhouM  confuse  it  with  any  of  (»nr  other  Lcciniuiiis  on  acoount  of  its 
eii' rnions  m/.- .  lenjrth.  10  1.'^  mm.;  hreadth.  7-!l  mm.,  and  height* 
\\  r»  mm.  Tin-  ImfT  or  ycllowish-hn»wn  color  of  tip*  developinjr  female 
chnnpes  after  oviposition  to  a  beautiful  deep  reddish  brown  dusted 
with  waxy  powder. 

This  species  is  a  victim  of  several  species  of  minute  hymenopterous 
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parasites,  which  usually  distort  its  normal  shape  and  size  to  a  remark- 
able degree.  Many  specimens  collected  in  Ohio  by  the  writer  from 
elm,  hickory,  willow,  peach,  etc.,  are  so  distorted  that  they  would  not 
be  recognizable  if  met  with  singly.  A  microscopic  examination  will 
surely  determine  the  species,  however,  if  the  unusually  numerous, 
large  marginal  spines  are  noted,  along  with  the  ordinary  6-7  seg- 
mented small  antennae. 

That  Lecamium  cockerelli  Hunter  is  but  a  parasitized  and  distorted 
form  of  this  species,  is  the  conclusion  reached  by  the  writer  after  col- 
lecting and  examining  many  specimens  along  with  Professor  Hunter's 
types.  The  fact,  as  reported  in  the  original  description,  that  the  tree 
bearing  the  types  of  this  form  was  badly  infested,  and  the  following 
year  was  almost  free  from  this  scale,  would  suggest  almost  complete 
parasitism. 

The  European  Fruit  Lecanium 

Lecanium  carni  (Bouch6) 

Plate  19.  Figs.  7.  15 

Lecanium  comi  Bouch6,  Stett  Bnt  Zeit,  V,  p.  298  (1844). 
Lecanium  HIUb  Fitch  (non  UmL),  4th  Rep.  Reg.  Univ.  N.  Y.,  p.  69  (1861). 
Lecanium  pyri  Fitch  (in  part).  Tr.  N.  Y.  St  Agr.  Soc.,  p.  809  (1864). 
Lecanium  cerasifex  Fitch,  3d  Rep.  Ins.  N.  Y.,  p.  50  (1859). 
Lecanium  ribis  Fltcji.  3d  Rep.  Ins.  N.  Y.,  p.  109  (1859). 
Lecanium  oyno8bat4  Fitch.  3d  Rep.  Ins.  N.  Y..  p.  118  (1859). 
Lecanium  jufflandifex  Fitch,  3d  Rep.  Ins.  N.  Y..  p.  145  (1859). 
Lecanium  corylifex  Fitch.  3d  Rep.  Ins.  N.  Y.,  p.  155  (1859). 
Lecanium  /itchii  Sign.,  Ann.  Soc.  Ent  Fr.   (5).  III.  p.  404  (1878). 
Lecanium  tarsale  Sign..  Ann.  Soc.  Ent.  Fr.  (5).  III.  p.  430  (1873). 
Lecanium  armeniacum  Craw,  Rep.  Cal.  Bd.  Hort.,  p.  12  (1891). 
Lecanium  robiniiB  Towns.,  Bull.  7,  N.  Mex.  Exp.  Sta.,  p.  11  (1892). 
Lecanium  caryw  var.  canadense  Ckll.,  Can.  Ent,  XXVII,  p.  253    (1896). 
Lecanium  HntneH  Ckll.  ft  Benn..  Am.  Nat.  XXIX,  p.  381   (1895). 
Lecanium  crauHi  Ehrh..  Can.  Ent,  XXX,  p.  245  (1898). 
Lecanium  caryarum  Ckll.,  Can.  Ent..  XXX,  p.  293  (1898). 
Lecanium  maclurarum  Ckll.,  Can.  Ent,  XXX,  p.  294  (1898). 
Lecanium  kingii  Ckll..  Ann.  Mag.  N.  H.   (7).  II.  p.  322   (1898). 
Lecanium  kansasense  Hunter,  Kan.  Univ.  Quar.,  VIII,  p.  69  (1899). 
Lecanium  aurantiacum  Hunter.  Kan.  Univ.  Quar..  IX.  p.  107  (1900). 
Lecanium  u^bsteri  King,  Can.  Ent,  XXXIII,  p.  106   (1901). 
Eulecanium  guignardi  King,  Can.  Ent,  XXXIII,  p.  334   (1901). 
Eulecanium  ros^  King,  Can.  Ent.,  XXXIII,  p.  336  (1901). 
-  Lecanium  adenostomw  Kuwana.  Fr.  Cal.  Ac.  Sci.  (3),  II,  p.  402  (1901). 
Eulecanium  fraxini  King,  Can.  Ent,  XXXIV,  p.  158   (1902). 
Lecanium  obtusum  Thro,  Bull.  209,  Com  Univ.  Expt.  Sta.,  p.  212  (1903). 
Eulecanium  folsomi  King.  Can.  Ent.,  XXXV,  p.  193  (1903). 
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Besides  the  above  long  list  of  American  synonyms,  Dr.  P.  Mardul 
in  his  excellent  treatise  on  European  scale  insects  has  designated  the 
following  European  species  as  synonyms,  viz.,  vini  Bouche,  1S44; 
rosarum  Snell  v.  Voll.,  1862;  mori  Sign.,  1873;  caryli  Sign..  1873; 
rugosum  Sign.,  1873;  wistaria  Sign.,  1873;  saroihamni  Douk1-«  lfc*l*l: 
assimile  Newst.,  1892 ;  rehi  King,  1901 ;  persiccB  Newst.,  1903 ;  pertica 
var.  coryli  Newst.,  1903 ;  persica  var.  saroihamni  Newst.,  1903. 

What  Muse  guided  the  minds  of  entomologists  while  describinft 
this  species  under  its  various  aliases,  the  writer  scarcely  dares  rt>n- 
jecture.  A  certain  spell  of  belief  or  unbelief,  whichever  you  may 
choose,  must  have  worked  its  charm  at  the  psychological  moment 
causing  each  new  lot  of  specimens  from  a  new  locality  or  food-plant 
to  appear  as  specifically  distinct. 

We  have  also,  as  bases  for  new  species,  exceedingly  careful  measure- 
ments to  the  thousandth  part  of  a  millimeter,  of  the  segments  of  the 
antennae  v^hich  may  be  6-segmented  on  one  side  and  7-se(rnientrcl  in 
the  other  side  of  the  same  scale,  or  in  the  case  of  a  parasitized  specimen 
may  be  8-segmented  or  only  5-segmented. 

Then  again  we  have  what  may  be  designated  as  "honor"  species, 
since  more  valid  reasons  for  their  existence  seem  to  be  lacking,  such 
as  fitchii,  lintneri,  websteri,  etc.  It  is  well  that  the  integrity  and 
honor  of  those  bearing  these  names  will  not  be  shattered  by  the  down- 
fall of  th<»  species  dedicated  to  them. 

For  several  years  the  writer  has  carefully  added  species  after  species 
to  the  synonymy  of  this  exceedingly  common  Lecanium,  only  after 
examining:  the  types  or  cotypes.  The  writer  has  studied  the  types  of 
all  the  above  names  with  the  exception  of  four,  and  in  those  rases 
similar  topotypic  material  was  seen.  Sufficient  breeding  work  in 
transferring  species  from  tree  to  tree,  with  their  attendant  changt^  in 
appearance,  was  carried  out  to  convince  the  writer  that  his  obser\-s- 
tions  on  the  behavior  of  the  cottony  maple  scale  w*ere  almost  duplicated 
in  this  species.  H^'iiiarkable  changes  are  wrought  in  the  individual 
scales  when  transferred  to  a  new  host  plant. 

The  synonymy  of  these  speeies  with  L.  cerasifez  Pitch  haa  been  in 
hand  for  some  time,  but  only  this  yt»ar.  by  means  of  material  fn4B 
EurnjM-  niu\  with  the  aid  of  Dr.  Viiu\  Marehars  excellent  studi«*s  «m 
Kun»p»an  L«eaniiims.*  lias  tin*  \vrit»r  ineluded  this  entirt»  K>-nt)nyniv 

Un<i«r   /.     »  "tni   ]^^^\\^'hr. 

This  rniiiriinn  .>|M-rirs  wlueh  <MM'urs  on  so  many  of  our  economic  and 

'N..t»'*<  -iir  Ifs  <%H  h»MilIle»»  «le  lEumpo.  Ann.  S^m.  Knt.  P'raiK*^,  Vol.  LJCXVII. 
pp.  L'L':;  ::<»!♦  ii;«ns».     puitf  mul  text  flRurcn. 
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wild  trees  and  shrubs,  is  quite  convex  in  form  with  irre^lar,  varying 
rugosities  and  pits  in  the  hard  brown  derm  of  the  adult  or  dead 
female.  Various  fuscous  transverse  and  longitudinal  markings  are 
evident  on  the  young  adult  female  scale  before  oviposition  in  early 
summer.  These  markings  rapidly  disappear  at  her  death  and  darker 
brown  suffuses  the  derm,  leaving  sometimes  a  trace  of  fuscous  on  the 
dorsum. 

The  cleared  derm  appears  brownish,  antennae  6  or  T-segmented, 
usually  the  latter ;  legs  well  developed,  ordinary ;  anal  plates  heavily 
chitinized,  together  forming  nearly  a  square;  6  large  and  2  small 
hairs,  on  the  anal  ring;  marginal  spiniBs  rather  short  and  stout 
18-24  mmm,  in  length ;  spiracular  spines  variable,  rather  slender,  the 
shorters  ones  30-40  mmm.  and  the  middle  one  50-60  mmm.  in  length. 
The  cleared  derm  shows  extra  heavy  chitinization  of  the  regions  along 
the  anterior  margin  extending  inward  toward  the  antennae,  and  also 
of  the  posterior  lobes  near  the  cleft.  The  characteristic  general  ar- 
rangement of  the  many  derm  pores  in  very  irregular,  broken  and 
interrupted  radiating  rows,  is  especially  noticeable  near  the  margin. 
In  some  specimens  this  character  is  not  so  marked. 

This  species  occurs  widely  in  North  America  on  a  very  great  range 
of  mostly  deciduous  trees  and  shrubs.  In  a  few  instances  it  has 
become  of  economic  importance,  but  not  for  long  on  account  of  its 
control  by  natural  enemies  and  parasites.  This  species  determined 
under  various  names  threatened  the  plum  orchards  of  New  York  state 
a  few  years  ago,  and  more  recently  has  been  occasionally  reported 
from  various  states  of  the  middle-west  as  a  pest  on  elm,  mulberry, 
osage-orange  and  linden. 

The  range  of  this  species  includes  practically  every  state  in  the 
Union,  and  its  host-plant  list  is  lengthy ;  the  more  important  hosts  are 
plum,  peach,  apricot,  pear,  currant,  blackberry,  mulberry,  osage- 
orange,  elm,  ash,  linden,  pecan,  maple,  Comus,  etc. 

The  Oak  Lecanium 

Lecanium  quercifex  Fitch 

Plate  19,  Fig.  9 

Lecanium  quercifex  Fitch,  5th  Rep.  Ins.  N.  Y.,  p.  25  (1859). 
Lecanium  quercitronia  Fitch,  5th  Rep.  Ins.  N.  Y.,  p.  25  (1859). 
Lecanium  antennatum  Sign.,  Ann.  Soc.  Ent.  Fr.  (5),  III,  p.  413  (1873). 
Lecanium  pruinosum  var.  kermoiden  Tyrrell,  Rep.  Cal.  Exp.  Sta.,  p.  256 
(1896). 

Pitch's  two  species  were  described  from  white  and  black  oak  respec- 
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tively,  but  the  types  are  identical.  This  very  convex  species  seems 
restricted  principally  to  oaks  for  the  writer  has  attempted  several 
times  to  transfer  it  to  several  other  trees  but  failed  to  obtain  adults, 
though  the  larva>  lived  for  some  time  on  the  strange  host-plants. 

This  species  is  very  convex,  sometimes  broader  at  the  summit  than 
at  the  point  of  attachment;  light  brown  with  a  variable  dark  marking 
in  the  mid-dorsal  region.  The  antenns  and  legs  are  imusually  long 
and  slender;  the  dorm  pores  (see  photomicrograph)  are  rather  large 
and  regularly  scattered  but  far  apart;  the  spiracular  and  marginal 
spines  are  more  slender  than  in  corni  or  pruinosum.  This  species  can 
be  recognized  by  the  three  or  four  apparent  scars  near  the  outer  angles 
of  the  anal  plates,  which  otherwise  are  quite  similar  to  those  of  £. 
cami. 

The  range  of  this  species  is  very  general,  but  it  is  of  particular 
economic  importance  to  the  oaks  in  the  south  Atlantic  and  Gulf  states. 
Signoret  described  his  species  aniennatum  from  specimens  on  oak  sent 
to  him  by  Pitch  from  New  York  state. 

The  Globular  Scale 
Lecanium  prunastri  (Fonsc.) 

Ooccu*  prunastri  Fonsc,  An.  Soo.  But.  Fr.,  Ill,  p.  211  (1884). 
Lecanium  prunastri  Sign.,  An.  Soc.  Ent  Fr.,  V,  p.  423  (1873). 
Lecanium  rotundum  Sign..  An.  Soc.  Ent.  Fr..  V,  p.  428  (1878). 
Bulecanium  prunastri  Femald,  Catalogue  of  C^occidie,  p.  198  (1908). 

This  almost  globular,  small  dark-red  species  is  fairly  common  in 
Europe,  but  is  found  in  few  localities  in  the  United  States  oatside  of 
Pennsylvania,  where  it  has  been  known  for  a  number  of  years.  It 
infests  principally  plum,  cherry  and  peach,  and  is  remarkably  gre^Bri- 
ous  in  habit. 

The  best  microscopic  character  of  this  species  is  the  compound  row 
of  100  or  more  small  d<»nn  i>ores  extending?  anteriorly  from  the  anal 
plates.  A  stained  sjx'cinien  j^hows  this  character  more  satisfactorily 
than  an  untn^ated  one. 

The  Terrapin  Scale 

Lecanium  nujrofasciaium  (Pergande) 
Plate  19.  Flf?.  6 
Lemninm    ni'jr'tfimrintum   IVrj:..   Hill.   \^.  n.   s..   lUir.   Ent.,  U.   8.   Dep.   A|:r., 
p.  20   (  \^0^). 

Thr  oritriiial  <l«'s<'riptinn  of  this  native  s^'alr  in  th<»  above  reference 
and  Circular  N<k  k*^.  of  thf  V.  S.  Hureau  of  Hntomolog>'.  containing 


December,  '09]         JOURNAL    OF    ECONOMIC    ENTOMOLOGY  447 

a  popular  discussion  and  a  short  technical  description  of  the  species, 
are  available  to  most  entomologists^  so  that  an  extended  discussion  in 
this  paper  is  hardly  necessary. 

Previous  to  Mr.  Pergande's  description  of  this  species,  it  had  been 
for  many  years  confused  with  Lecanium  persicce  of  Europe,  on  ac- 
count of  its  frequent  occurrence  on  peach  trees  in  this  country.  At 
present  its  general  range  is  limited  to  the  eastern  half  of  the  United 
States,  including  a  few  states  just  west  of  the  Mississippi  River.  Its 
food  plant  list  is  large  and  comprehensive,  including  some  of  our 
most  important  economic  and  ornamental  trees  and  shrubs. 

Its  habit  of  overwintering  on  the  branches  of  its  host  plant,  in  a 
half-grown  stage,  is  unique  among  Lecaniums.  In  microscopical 
details  this  species  shows  relationship  with  the  genus  Toumeyella  and 
with  Lecanium,  and  in  view  of  its  remarkable  life  history  it  may  some 
day  require  a  new  genus  for  its  proper  reception. 

The  Tulip  Soft  Scale 

Toumeyella  liriodendri  (Qmel.) 

Plate  19.  Fig.  3;  Plate  20,  Fig.  5 

Coccus  liriodendri  Gmel.,  Syst  Nat.  Ed.  XIII,  p.  2220  (1789). 
Lecanium  tulipifertB  Cook,  Can.  Ent,  X,  p.  192  (1878). 
Lecanium  tilicB  Cook,  Ent  Amer.,  I,  p.  211  (1885). 
Eulecanium  tulipiferw  King,  Can.  EInt.,  XXXIV,  p.  60  (1902). 
Eulecanium  liriodendri  Femald,  Cat.  Coccidse,  p.  190  (1903). 

A  tree  badly  infested  with  this  species  presents  a  more  disgusting 
appearance  than  any  other  of  our  common  soft  scales.  Although 
quite  confined  to  Liriodendron  ttUipifera  as  a  host  plant,  it  occasion- 
ally is  found  on  Magnolias,  but  is  easily  distinguished  from  the  larger, 
flatter  magnolia  soft  scale  by  its  very  convex  irregular  form  and  dull 
clay-yellow  color. 

This  species  has  been  erroneously  classified  in  Eulecanium.  The 
character  of  its  antennae  and  legs  which  are  reduced  to  mere  stubs 
preclude  any  relationship  with  Lecanium  persiccR,  L.  prunastri,  etc., 
but  instead  relegates  it  to  the  genus  Toumeyella,  with  which  group  it 
has  derm  characters  in  common. 

This  species  was  first  described  in  Europe  as  C.  liriodendri  from 
Liriodendron  trees  imported  from  America,  then  about  a  hundred 
years  later  was  described  in  America  under  the  name  tulipiferce. 
During  these  years  th^se  two  names  have  been  held  as  representing 
distinct  species,  and  more  recently  have  been  placed  under  the  sub- 
division Eulecanium  where  they  have  no  relationship. 


448  JOURNAL    OF    BCONOlfIC    BNTOlfOLOOT  lXiA.t 

The  Magnolia  Soft  Scale 
Neolecanium  comuparvum   (Thro.) 
Plate  19.  Fig.  13;   Plate  20.  Fig.  6 
Lecanium  comuparvum  Thro,  Bui.  209,  Cornell  Exp.  Sta.,  p.  216  (IMS). 

This  large  tlat  scale  has  been  erroneously  determined  and  diacaased 
by  a  few  writers  under  the  name  L,  maffnoliarum,  and  haa  eziated 
scientifically  undescribed  until  1903,  although  not  an  uncommon 
insect.  It  occurs  on  various  si>ecies  of  Magnolias,  including  the 
deciduous  M.  acuminata  of  the  Northern  States.  The  pink  color  of 
the  growing  female  scale  is  somewhat  hidden  by  the  eoverinir  of  fine 
powdered  wax,  which  also  fills  the  spiraeular  grooves  on  the  ventral 
surface  and  remains  as  four  distinct  white  lines  after  the  removal 
of  the  scale  from  its  host. 

The  adult  females  average  8 — 10  mm.  long  and  5—8  mm.  broad. 
When  cleared  and  mounted  the  derm  is  seen  to  be  crowded  with  large 
pores,  and  the  very  short  reduced  antennae  and  legs  are  acarcelj 
noticeable. 

It  has  been  reported  from  New  York,  Ohio,  Pennsylvania,  Maryland, 
Virginia  and  Louisiana. 


A  NEW  ENEMY  OF  THE  FLORIDA  ORANGE 

By  E.  A.  Back.  Orlando.  Fta, 

The  purpose  of  this  notice  is  merely  to  call  the  attention  of 
Entomologists  to  the  discovery  for  the  first  time  in  this  country  of 
another  jwst  of  the  citrus  tree.  In  view  of  the  widespread  havoe 
played  anions  the  oranpe  groves  of  Florida  by  the  Citrua  white  Bj. 
A.  iitri  Riley  and  Howard,  and  the  Spotted-wing.  A.  nubifera  Berger. 
the  discovery  of  another  Aleyrodid  which  already  has  demonstrated 
itself  to  be  of  economic  importance  is  intenwting. 

While  recently  examining  orange  trees  along  several  streeta  in  the 
busine.ss  section  of  Tampa  in  connection  with  the  white  fly  inveati- 
patitinK  lieini;  earried  on  in  Florida  by  the  Bureau  of  Entomology,  the 
attention  (»f  the  writer  was  attracted  to  dense  white  or  grayiah  wooUj 
s«-eptions  eoni'ealiiiL'  the  under  «urfaees  of  many  leaves.  At  firat  this 
was  supiH»si-(l  tn  !•«•  a  heavy  infestation  of  the  usually  scarce  Paraley- 
rmhs  ptrstn  <jiiaintane«*.  but  on  cl<is<»r  examination  proved  to  he 
Alt  'Unfits  hninirdi  ijnaintance.  which  until  the  present  time  has  Iteen 
kni»\\n  ntilv  tn  infest  the  itranu'e  trees  of  the  West  Indian  lalanda.     In 
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Cuba  it  was  first  noted  in  1903  by  Mr.  E.  A.  Schwarz,  at  Havana ;  and 
later,  in  1905,  by  Mr.  C.  L.  Marlatt  at  Artamisa,  and  at  Santiago  de 
las  Vegas  by  Dr.  Mel  T.  Cook. 

Very  little  is  known  of  the  capacity  for  injury  possessed  by  this 
Aleyrodid.  Mr.  C.  L.  Marlatt  found  it  quite  abundant  locally  on 
several  of  the  old  orange  trees  at  Artamisa,  but  at  that  time,  1905, 
noted  that  it  had  spread  but  slightly  into  the  surrounding  younger 
groves.  When  describing  it  for  the  first  time,  Mr.  A.  L.  Quaintance 
stated  that  judging  from  its  abundance  on  leaves  sent  the  Bureau  of 
Entomology  from  Cuba  it  was  a  very  serious  pest  of  the  Cuban  orange, 
perhaps  rivaling  the  Citrus  white-fly  of  Florida.  Whatever  damage 
it  is  causing  in  Cuba,  where  it  may  be  partially  controlled  by  para- 
sitic and  predaceous  enemies,  it  has  shown  itself  capable  of  rapid 
multiplication  and  spread  in  its  new  home  at  Tampa.  Notwithstand- 
ing the  fact  that  it  has  not  been  observed  in  Florida  before,  although 
the  same  trees  upon  which  it  is  now  so  abundant  were  casually  exam- 
ined by  the  writer  in  1907  and  1908,  it  has  become  well  established 
over  a  very  large  portion  of  the  city,  spreading  northward  beyond 
Michigan  Avenue  and  eastward  into  Ybor  City.  Trees  across  the 
Hillsboro  River,  on  the  grounds  of  the  Tampa  Bay  Hotel,  are  well 
infested,  hence  it  is  safe  to  presume  that  the  pest  is  well  established 
in  the  western  part  of  the  city. 

From  the  present  infestation  it  is  quite  apparent  that  the  insect 
first  became  established  near  the  water  front.  In  this  section  neglected 
worthless  trees  along  the  streets  and  in  door  yards  are  in  many  cases 
very  heavily  infested.  While  it  appears  to  be  rivaling  the  Citrus 
white-fly  in  the  extent  of  its  attack  on  some  trees,  it  is  improbable 
that  it  is  capable  of  causing  so  widespread  disaster  to  citrus  trees. 
Yet  if  it  once  becomes  abundant  in  a  grove,  it  will  prove  a  source  of 
no  little  aggravation  and  discomfort  to  those  working  in  the  trees 
because  of  the  large  and  extremely  vicid  drops  of  honey  dew  which 
collect  over  the  bodies  of  the  insects,  and  later  become  embedded  in 
the  copious  waxen  secretions. 

A  more  technical  paper,  with  descriptions  and  drawings,  is  being 
prepared  for  early  publication  as  part  of  the  series  of  technical 
bulletins  being  issued  by  the  Bureau  of  Entomology. 
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NOTES  ON  THE  PARASITES  OF  THE  SATURNIIDAB^ 

By  W.  F.  FisKE  and  W.  R.  Thompson. 

The  main  object  under  way  at  the  Qypsy  Moth  Parasite  Laboratory 
at  Melrose  Highlands,  Mass.,  as  is  generally  well  known,  is  the  im- 
portation and  colonization  of  the  parasites  and  predatory  insect 
enemies  of  the  gypsy  moth  and  the  brown-tail  moth.  Studies  of  the 
biology  and  habits  of  the  various  parasites  and  predators  have  been 
undertaken  whenever  opportunity  permitted  or  necessity  demanded, 
and  in  addition,  when  it  could  be  done  without  prejudice  to  more 
important  work,  occasional  studies  have  been  made  of  the  parasites 
of  native  insects.  The  result  has  been  the  accumulation  of  a  quantity 
of  notes  upon  the  general  subject  of  parasitism  in  its  relation  to  the 
natural  control  of  insects,  and  upon  the  biology  and  inter-relations 
of  the  parasites  themselves.  The  knowledge  thus  gained  has  been  of 
considerable  practical  assistance  in  the  prosecution  of  the  work  on 
numerous  occasions. 

It  has  been  the  rule  to  select  as  subjects  for  such  minor  investiga- 
tions those  insects  which  most  closely  approached  the  gypsy  moth  in 
habit  or  in  their  natural  affinities.  American  representatives  of  the 
family  Liparida",  whenever  they  could  be  secured  in  sufficient  num- 
bers to  make  the  results  representative  of  the  conditions,  have  received 
particular  attention,  while  the  fall  web  worm,  tent  caterpillars,  etc., 
have  come  in  for  a  lesser  share.  The  native  silk  worms,  on  account 
of  their  dissimilarity  to  the  gypsy  moth  were  not  considered  as  sub- 
jects for  such  a  study  until  the  publication  of  Dr.  Smith's  paper  on 
the  parasites  found  in  cecropia  cocoons  in  the  Journal  of  Economic 
Entomology  for  October,  1908,  suggested  it. 

Credit  for  its  inception  is  due  to  Mr.  C.  H.  T.  Townsend,  at  that 
time  associated  with  the  laboratory,  who  desired  particularly  to  secure 
additional  data  upon  the  Tachinid  parasites  of  these  hosts,  and  upon 
their  hibernating  habits.  In  the  preparation  of  the  notes  for  publica- 
tion the  junior  author  undertook  the  compilation  of  the  statistical 
data  on  })ercentage  of  parasitism  in  various  localities,  etc.,  and  also 
completed  the  study  of  the  Tachinid  parasit(*s  which  was  began  by 
Mr.  Townsend  before  he  severed  his  connection  with  the  laboratory  to 
accept  a  position  with  the  Peruvian  government.  For  the  collection 
of  matprial  the  authors  are  wholly  indebted  to  the  officials  and  field- 
men  associated  with  the  work  against  the  gypsy  moth  and  brown-tail 
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ment  of  Agriculture. 
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moth  in  Massachusetts,  and  to  the  agents  and  employees  of  the  Bureau 
of  Entomology,  similarly  employed  in  Massachusetts  and  New  Hamp- 
shire. 

Although  exact  comparisons  are,  of  course,  impossible,  there  is  little 
doubt  that  cecropia  is  very  much  less  common  in  southeastern  New 
England  than  it  was  in  those  sections  of  Long  Island  and  New  Jersey 
from  which  Dr.  Smith  secured  his  material.  The  collection  in  eastern 
Massachusetts  or  southern  New  Hampshire  of  as  many  as  1,000  cocoons 
would  have  been  an  almost  herculean  task.  The  total  number  of 
cocoons  received  from  a  considerable  number  of  men  regularly  en- 
gaged in  field  work,  who  were  instructed  to  collect  and  forward  to  the 
laboratory  any  that  they  might  find,  was  only  370,  without  counting 
those  a  year  or  more  old.  In  addition  there  were  997  cocoons  of 
promethea  and  40  of  polyphemus. 

Material  was  received  from  a  large  number  of  towns,  scattered  over 
a  territory  of  considerable  extent.  A  few  more  from  the  shores  of 
Buzzard's  Bay,  many  from  the  more  central  sections  of  the  state  east 
of  Worcester,  but  the  larger  number  from  the  northeastern  towns, 
along  the  shore  and  in  the  lower  valley  of  the  Merrimac.  The  New 
Hampshire  material  was  nearly  all  from  the  valleys  of  the  Merrimack 
and  Suncook  rivers. 

Comparison  between  the  cocoons  of  cecropia  received  from  these 
various  localities  and  those  studied  by  Dr.  Smith  as  regards  the 
prevalence  of  parasitism,  death  through  other  causes,  etc.,  is  interest- 
ing, and  is  as  follows : 

New  Jersey  and  Lon^  Island        Mass.  and  New  Hampshire 
Namber  Percent  Number       Percent 


With  healthy  pnp» 

86 

8.5 

151 

41 

Dead  bnt  not  parasitized 

m 

68. 

96 

26 

Parasitized 

S95 

885 

128 

88 

Total  1,028  100  870  100 

It  will  be  noted  that  the  percentage  of  parasitism  in  the  two  lots  is 
not  particularly  different,  but  that  the  proportion  of  healthy  pups  in 
Massachusetts  and  New  Hampshire  is  very  strikingly  larger.  This  is, 
apparently,  a  confirmation  of  Dr.  Smith's  conclusions  concerning  the 
relative  effectiveness  of  parasites  versus  other  causes  in  the  control  of 
this  insect,  and  would  seem  to  support  the  theory  that  the  parasites 
were  less  mobile,  and  therefore  less  active  agents  in  natural  control. 
A  comparison  between  the  condition  existing  in  Massachusetts  and 
New  Hampshire,  respectively,  in  the  winter  of  1908-1909  does  not  sup- 
port this  contention,  however,  as  may  be  seen  by  the  following: 
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MaaMchQMtts  N«w  ] 

Number  Percent  Number  Vmn 


With  healthy  pape  182  45  8  19  88  9 

Dead  bnt  not  parasitized  74  25  7  39  86  8 

Ptoasitized  83  38  5  41  50 


Total  388  100  83  100 


In  this  comparison  it  will  be  noted  that  the  percentage  of  dead 
from  other  causes  than  parasitism  remains  almost  exactly  constant, 
while  that  of  parasitism  is  more  than  three  fourths  greater  in  New 
Hampshire,  or  almost  twice  as  large.  It  would  have  been  better  had 
the  number  of  cocoons  from  New  Hampshire  been  larger,  since  it 
would  have  lessened  the  chances  for  error,  but  the  relative  condition 
of  the  promethea  cocoons,  similarly  compared,  as  will  be  seen  by  the 
following  tends  to  substantiate  the  results  with  cecropia: 

MMMChoaetU  New  Hampiihlrs 

Number         Percent  Number         PeroMift 

With  healthy  pops  354  41  46  15 

Dead  bat  not  parasitized  187  33  70  88 

Ptoasitised  381  87  193  63 


Tocal  663  100  808  100 

The  number  of  cocoons  thus  classified  falls  a  little  short  of  the  997 
which  was  mentioned  as  the  total  number  studied,  as  there  were  a  few 
of  somewhat  doubtful  origin.  The  greater  proportionate  destmo- 
tion  by  parasites  in  New  Hampshire  is  quite  as  strikingly  brought  ont 
in  this  comparison  as  in  the  other,  and  it  is  worthy  of  note  that  the 
parasitism  of  promethea  was  uniformly  higher  than  of  cecropia  under 
all  conditions,  and  the  death  through  causes  other  than  parasitism 
lower. 

An  attempt  was  made  to  determine  whether  the  percentage  was 
uniformly  higher  or  lower  than  the  average  in  restricted  regions,  as,  for 
example,  in  the  lower  Merrimac  Valley  or  along  the  "North  Shore*' 
in  Maxsachusetts.  The  results  were  all  negative,  and  instead  of  sup- 
porting the  proposition  tended  strongly  to  indicate  that  immediate 
local  conditions  had  very  much  to  do  with  the  matter.  Enormous 
variations  in  parasitism  were  found  in  different  lots  from  the  same 
town  or  from  towns  closely  adjacent,  and  the  only  conclusions  which 
could  bt'  drawn  fn^m  the  considerable  stTit^s  of  careful  computations 
whirh  wen*  made  are  that  the  average  i><*r<.*entap:e  of  parasitism  was 
greater  to  \hv  north  than  to  the  south,  although  there  were  frequent 
ex(M*ption>i  to  the  rule.  The  futility  of  attmipting  to  draw  general 
ctmrlusioMH  fn»m  a  study  of  material  from  one  locality  seemed  to  be 
well  d(*mon.strated,  and  it  is  likely  that  this  will  apply  equally  well  to 
othrr  ins4»ets  than  those  studied. 
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The  Primary  Parasites 

The  list  of  primary  parasites  which  were  reared  or  otherwise 
secured  from  the  several  hosts  is  included  in  the  following  table, 
together  with  the  numbers,  gross  and  proportionate  from  each : 


Ophion  mAcmmm 
Spilooryptiui  extremis 
llieronia  fnlTescens 
Digloohis  omniToroas 
Tachina  (?)  sp. 
Aoh»toneara  frenohii 


Promethea 

Ceoropia 

Polyphemas 

Namber    Per  cent 

Nomb«r 

Pwoent 

Number 

Percent 

896           82.7 

97 

7.8 

4 

10 

109           10.9 

4 

1.1 

1 

2.5 

4               .4 

2 

.6 

5                .5 

46 
44 

12.4 
11.9 

1 

2  5 

Total  444  44.5  128        88  2  6  15. 

The  most  surprising  feature  of  this  list  is  the  very  considerable 
percentage  of  parasitism  of  cecropia  by  Tachinid  flies,  amounting  to 
nearly  three  times  the  total  parasitism  by  Hymenoptera.  There  are 
at  least  two  species,  the  larve  of  one  of  which  pierce  the  cocoon  of 
the  host  and  drop  to  the  ground  for  pupation,  leaving  as  characteristic 
evidence  of  their  occupancy  the  exit  hole  in  the  cocoon,  the  first  and 
second  stage  moult  skins  within  the  host  remains,  and  frequently,  but 
by  no  means  always  a  few  dead  maggots  which  were  too  weak  to  ac- 
company their  healthier  companions.  None  of  these  signs  are  con- 
spicuous, and  all  might  be  overlooked  in  a  casual  study  of  the  cocoons, 
and  it  is  easily  possible  that  a  portion  of  those  studied  by  Dr.  Smith 
may  have  been  parasitized  by  the  same  or  another  species  with  similar 
habits. 

No  adults  of  any  species  having  this  habit  were  reared.  An  exam- 
ination of  the  larvse  which  were  left  behind  makes  it  probable  that 
they  were  all  of  one  species,  and  possibly  that  they  are  to  be  referred 
to  the  genus  Tachina,  as  they  possess  very  many  of  the  characters  of 
Tachina  meUa  Walk. 

The  other  species  which  is  about  equally  abundant  pupates  within 
the  cocoons,  and  has  been  determined  as  Achaetoneura  frenchii  W. 
Not  all  of  the  puparia  hatched,  but  from  the  44  cocoons  a  total  of  550 
flies,  an  average  of  between  12  and  13  from  each,  were  reared.  If  it 
had  been  present  in  the  New  Jersey  or  Long  Island  material  it  would 
most  certainly  have  been  observed,  and  its  absence  is  worthy  of  com- 
ment. 

The  average  number  of  flies  issuing  from  one  cocoon  is  no  indication 

of  the  number  which  may  sometimes  mature  on  one  host.    In  one 

instance   Mr.    Townsend   counted   no   less   than    90   puparia    from 

which  the  flies  had  emerged  and  in  another  he  found  and  counted 
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exactly  147  dead  maggots  in  a  aingle  cecropia  eaferpiUar.     Thui  last 
it  a  particularly  int^^n'^Hng  lostanoe  (if  the  dbastrotia  rrmtlta  whieli] 
frequently  follow  double  parasitism  of  an  individual  host  by  the 
Rpeciea  of  parasite,  the  147  maggota  probably  repreaentitig  the  prog^etOT^ 
of  several  females. 

They  were  aufBcieot.  had  they  been  distributed  judicioualy,  to  hmifm 
parasitised  stjcceiisfully  at  least  8  caterpillars.     Concert*  '  U  uixm 

a  single  iudividual  resulted  in  the  death  of  nil  and  n  :  _»   in  m 

striking  manner  the  conaequeneea  which  follow  too  rapid  increttae  of 
any  paraaite  in  proportion  to  the  increaxe  of  the  hcmt*  Even  in  Uie 
other  instance  mentioned,  in  which  90  flies  completed  their  tmnafofv 
mationa^  the  puparia  were  ao  amall  as  to  make  it  certain  that  the  flics 
were  underaijced,  and  presumably,  since  it  holds  with  Hyro« 
parasites  under  similar  circumstances,  proportionately  weak, 

Aa  may  be  aeen  by  reference  to  the  tables^  the  Ophion  waa  the 
common  of  the  Ilymenopteroua  parasites  outranking  all  of  the  other 
species  taken  together.  Aa  in  Ijong  Island  and  New  Jersey,  the  m^ 
parently  specific  disease  which  at(4ick8  the  larvic  sometime  illflr  th^ 
have  spun  their  cocoons  and  before  the  discharge  of  the  meeooiiim^ 
and  which  is  characterised  by  the  reduction  of  the  body  into  m  maai 
of  aemi4iquid  filth,  was  extremely  prevalent  Aa  Dr.  Smith  truly 
aajra^  the  condition  is  by  no  means  unusual,  and  the  continued  txi^U 
enoe  of  the  species  in  spite  of  the  adverse  conditions  is  rather  remarfc* 
able,  ift  as  seems  probable  they  are  the  rule  rather  than  the  cseeplaQo. 
The  atruggle  for  existence  is  further  accentuated  by  the  habit  of 
oviposttion  in  yotmg  or  only  partly  grown  eaterpillart.  The  fttsfc 
stage  larv»  have  been  found  upon  several  occasions  in  caterpiJlArs 
wbiefa  were  not  nearly  half  grown,  and  if  this  is  habitual,  aa  it  pn4>- 
Ab^  is,  the  paraaite  is  subject  to  all  of  the  viciasitndea  whkh  beftet  tis 
boat  duriug  the  later  larval  period. 

Dr.  Smith  records  an  emergeoee  of  somethinf  like  36  per  e^it, 
which  is  very  far  in  mttm  of  the  o  umber  eomplrtinf  their  tramfofv 
mations  in  Haasachusetta  and  New  Hampahire.  aa  indiealed  by  tkm 
eQUeedona  of  ooooona.  Out  of  the  350.  only  two  adults  were  aeeored, 
nr  teas  than  1  per  cent  of  the  total  Death  waa  not  due  in  evmty 
inalAnee  to  the  disease,  seeondary  parasitism  being  fairly  fr«|iiaBt^ 
but  the  total  thus  deatroyed  oould  not  have  amounted  to  10  per  e^iil. 
II  ia  possible  that  the  species  is  frequently  parasitic  upon  aomt^  olher 
host  better  suited  to  its  needs  than  ia  cecri>fm  or  prometh$m^ 

Spilocryptua  waa  generally  healthy,  and  emergenoe  probiUilj 
imaonted  to  at  least  90  per  oeol  of  the  total  except  in 


c 
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when  the  cocoons  were  injured  or  used  for  experimental  purposes. 
Secondary  parasitism  was  of  fairly  frequent  occurrence,  but  probably 
amounted  to  less  than  5  per  cent. 

The  new  light  which  was  thrown  upon  that  most  remarkable 
parasite,  Therania  fulvescens  as  a  result  of  these  investigations  was 
in  itself  almost  sufficient  to  justify  the  undertaking.  The  species  has 
variously  been  recorded  as  primary  and  secondary  in  its  relations 
with  different  hosts,  and  the  apparently  incontrovertible  evidence 
which  has  been  adduced  in  support  of  both  contentions  has  been,  to 
say  the  least,  very  perplexing.  It  is  of  particular  interest,  since  it  is 
the  most  common  parasite  of  the  gypsy  moth  native  to  America,  and 
in  nearly  every  instance  it  appears  to  be  primary  in  its  relations  to 
this  host.  Therovia  atalantce,  in  Europe,  and  other  closely  allied 
and  possibly  identical  species  in  Japan  are  indistinguishable  in  their 
early  stages,  and  while  they  are  relatively  insignificant  parasites  of 
the  gypsy  moth  in  their  respective  countries,  they  are  about  as  com- 
mon as  T,  fulvescens  in  that  connection. 

So  far  as  known  the  adults  always  hibernate,  and  in  consequence 
no  living  larvae  or  pupae  were  found  in  any  of  the  cocoons  which  were 
opened.  There  were  twenty  cocoons  which  contained  dead  adults  or 
pupae,  or  from  which  the  adults  had  escaped  leaving  their  character- 
istic, rudimentary  cocoons  of  dark  brown  silk  as  certain  indication  of 
their  former  presence.  Twelve  contained  dead,  fully  formed  adults, 
which  had  been  unable  to  escape  through  the  dense  silken  walls.  Two 
contained  dead  pupae,  and  from  six  only  had  the  adults  emerged  sue* 
cessfuUy.  It  is  obvious  that  the  host  is  not  particularly  well  adapted 
to  the  parasite  when  above  50  per  cent  are  unable  to  effect  their 
escape  after  completing  all  of  their  transformations,  but  the  phenom- 
enon presented  is  not  out  of  keeping  with  other,  somewhat  similar 
observations  which  have  been  made,  and  which  go  to  show  that  the 
discretionary  powers  possessed  by  the  parent  females  of  parasites 
generally  are  decidedly  limited. 

In  four  out  of  the  twenty  instances,  Theronia  was  apparently 
primary,  and  there  seems  not  to  be  the  slightest  doubt  that  it  was  so 
in  one  instance  in  which  the  dissection  of  the  host  remains,  for  the 
purpose  of  discovering  traces  of  any  other  parasite  which  might  have 
been  present,  was  so  thorough  as  to  result  in  finding  all  three  larval 
moult  skins  as  well  as  the  pupal  exuvium.  In  three  out  of  the  four 
it  was  internal  in  the  protnethea  pupa,  in  the  other  it  appeared  to 
have  fed  externally  upon  the  caterpillar  prior  to  pupation. 

In  a  single  instance  a  dead  Theronia,  in  the  form  of  a  fully  colored 
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pupa  was  fotmd  within  the  cocoon  of  SpiloerypttiH,  upon  Ibc*  larra 
which  it  had  fed,  and  in  the  remaining  fifteen  it  was  appmreotly 
aecondary  upon  Ophion.     It  may  have  been  truly  what  it  aeemcd,  tbat 
is  hypcrparasitic,  or  it  may  have  been  that  its  occurrence  in  this 
was  purely  accidental,  and  that  in  ovipodtion  the  female  teleetel 
Qoeoona    iTrespective    of    the    character    of    their    uonlents,     M< 
frequently  the  Ophion  larva  waa  overcome  before  it  had  oompIetiHl!] 
its  coeooUf  but  in  several  instancea  the  Theronia  escaped,  or  attentpl 
to  escape  through  the  perfectly  formed  cocoon.    The  prepoodi 
of  the  instances  in  which  Theronia  appeared  to  be  sacondary  is  quits 
what  would  be  expei?ted.  owing  to  the  longer  period  during  wbicliJ 
Ophion    would    be   open    to   attack.     It    is   believed  that   afl^r    ib^i 
pnmiethea  has  pupated^  and  the  pupa  is  hardened,  that  it  ia  tmimtiie* 
and  that  ovi position  can  only  be  successful  when  the  prepapal 
pillar  or  perfectly  fresh  pupa  is  selected     Ophion,  on  th^  coiitrttry;»l 
ttnoe  it  hibematea  as  a  larva,  \n  open  to  attack  at  any  time  during  tii«] 
fall. 

Only  two  of  the  pupieot  ^*^roiirm,  and  none  ot  the  uther  h^iaui 
attacked  by  DigloehiH,  and  in  both  instances,  while  the  Diuiib«r 
lam^  of  the  parasite  was  sufficient  to  kill  the  host,  there  w«r» 
enough  nearly  to  consume  it    As  a  conaequenee  the  larw  and  pupc^l 
surrounded  by  the  unoonsumed  and  decomposing  matter,  nearlj  all| 
died*    A  vary  few  adulta  which  wen'  reared  oviposited  with 
freedom  upon  the  pupae  of  promMh^a  to  which  th<»y  ware  giir< 
cesL    It  is  certain  that  they  would  attack  this  host  as  wiU  i 
in  the  open,  were  it  not  for  the  protection  aflForded  by  the 


Intcr-ReUtioM  of  the  Primary  Parasitee 

A  considerable  amount  of  evidence  baa  aceuJiiuUt«d  during 
paat  three  summers  at  the  laboratory  which  tends  stron|fly  to  : 
the  contention  that  th«^  pn*science  of  the  female  parasite  k  insnf* 
fieient  to  enable  her  to  distinguish  between  paraaatiied  and  nnpara* 
aitized  hosts  for  her  progeny.  If  this  be  a  fiot«  the  resoll  vmA  b« 
that  an  individual  ho«t  is  fn*tiuent!y  attacked  by  two  diffenQnl 
of  parasites,  or  aa  has  been  prt^supposed  in  the  infitance  of  tbe  141 
Tarhnia  maggots  already*  mentioned,  by  the  same  s|>eciea  more 
eoeeu  Instanees  of  double  parasitism  are,  in  fact*  of  frtqtieni  ooenr^ 
ivnee,  and  a  atn4]r  o(  the  results  in  speei6c  inatanoea  are  often  Tvy^y 
telereeling.  Several  rather  novel  examples  were  eneountered  in 
fMseot  tft4iu|y> 

The  spparenl  aeeondarjr  paraaittsm  of  Ophion  by  Tbaronin 
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believed  to  be  an  instance  of  this  sort,  and  so  far  as  known  the  former 
IB  always  the  victim  io  such  a  conflict  The  same  is  true  of 
Spilocryptns,  undoubtedy  a  primary  parasite  and  to  be  considered 
as  such.  In  several  instances  in  which  it  was  found  in  the  same 
cocoon  as  Ophion,  it  destroyed  the  lai*va,  feeding  upon  it  as  an  ex- 
ternal parasite,  exactly  as  it  would  have  done  upon  the  caterpillar  had 
it  remained  alive.  In  one  instance  the  cocoons  were  found  massed 
within  that  of  the  Ophion,  but  usually  the  Ophion  cocoon  was  incom- 
plete or  entirely  lacking.  In  one  instance  no  less  than  10  healthy 
larvie  reached  maturity;  usually  they  were  less,  and  sometimes  only 
a  few^  or  none  at  all  completed  their  development.  The  most  interest- 
ing examples  were  found  in  old  cocoons,  from  which  all  the  living 
parasites  had  escaped. 

The  outcome  of  double  parasitism  by  Spilocryptns  and  Theronia 
depends  upon  which  is  the  first  in  the  field.  It  is  very  probable  but 
unproven  that  the  young,  internal  feeding  Theronia  is  destroyed  by 
the  external  feeding  Spiloctyptus  through  deprivation  of  its  food 
supply.  In  one  ver>^  extraordinary  instance  the  Theronia  reached 
full  development  as  an  internal,  and  the  other  as  an  external  parasite^ 
a  state  of  affairs  never  before  met  with.  In  another,  in  which  the 
Spilocryptus  was  obviously  the  first  to  attack*  a  dead  Theronia  was 
found  in  one  of  the  several  cocoons  of  the  other. 

A  study  of  the  host  remains  in  cocoons  which  had  been  attacked  by 
any  of  the  parasites  would  probably  result  in  the  discovery  of  evi- 
dences of  attack  by  other  species  which  had  been  destroyed  in  such 
an  early  stage  in  their  development  as  to  leave  no  conspicuous  re- 
mains. Spilocryptus.  for  example,  is  undoubtedly  the  victor  in  some 
instances  in  which  it  conflicts  with  the  Tachinid  parasites.  In  others 
it  is  likely  to  die  as  a  result  of  the  premature  death  of  the  hi^t. 
Ophion  invariably  kills  its  host  before  pupation,  and  the  Tachinids 
frequently,  though  not  always  afterward.  There  is  a  possibility,  since 
it  is  the  first  to  mature,  that  occasionally  it  triumphs  over  them,  but 
this  is  not  always  the  case.  In  two  most  remarkable  instances,  it  was, 
as  usual,  the  victim. 

In  each  of  these  the  Ophion  cocoon,  normal  in  appearance  and 
texture,  was  found  in  its  usual  situation  within  cocoon  of  cecropia, 
and  the  walls  of  both  were  pierced  by  the  characteristic  exit  hole  of 
the  Tachinid  maggots.  The  Ophion  cocoon  was  empty,  except  for  the 
skin  of  the  larva,  and  in  spite  of  the  almost  conclusive  evidence  that 
Tachinid  maggots  had  somehow  gained  entrance  and  destroyed  the 
occupant,  the  circumstances  were  s*>  remarkable,  and  altogether  out 
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of  keeping  with  the  ordinary,  as  to  demand  additional  substantiation. 
Careful  examination  of  the  contents  of  one  of  these  parasite  cocoons 
discovered  nothing  (the  other  was  unfortunately  lost)  but  when  the 
remains  of  the  primary  host  were  examined  a  quantity  of  second  stage 
Tachinid  moult  skins,  and  one  dead  and  dried  Tachinid  maggot  wen; 
found.  It  seemed  to  prove  conclusively  that  the  maggots,  threatened 
with  starvation  through  the  more  rapid  development  of  their  common 
rival,  had  migrated  into  its  body,  and  there  continued  their  develop- 
ment exactly  as  they  would  have  done  had  they  remained  in  un- 
disputed possession  of  their  original  host.  Additional  color  is  given 
to  this  conclusion  by  another  instance  involving  the  parasites  of  an 
entirely  different  host,  in  which  the  young  larva  of  one  is  known, 
beyond  peradventure  of  doubt,  to  have  entered  in  a  similar  manner 
the  body  of  a  rival 

The  Secondary  Parasites 

Nothing  approaching  the  tremendous  percentage  of  hyperpars- 
sitism  recorded  by  Dr.  Smith  was  encountered  in  the  course  of  this 
study.  Dibrachys,  of  which  he  reared  scores  of  thousands,  is  a  very 
common  hyperparasite  throughout  southern  New  England,  but  was 
very  rare  in  this  connection.  One  mass  of  Spilocryptus  cocoons  s 
year  or  more  old  was  found  to  have  been  infested,  and  a  few  dead 
pups  and  adults  found.  A  very  few  were  also  reared  from  a  few 
masses  of  the  Spilocryptus  cocoons  which  had  been  torn  from  their 
original  i)Osition  in  the  cocoons  of  their  hosts,  and  placed  together  in 
a  small  cage.  These  immediately  oviposited  in  the  still  dormant 
larvae  of  the  primary  parasite,  and  a  very  much  larger  number  of  the 
st'cond  generation  were  reared. 

Even  when  Spilocryptus  was  collected  in  mid-winter  and  exposed 
to  continuous  high  temperature  until  spring  it  did  not  complete  its 
transformations  until  after  the  press  of  regular  spring  work  had  made 
further  observations  impracticable,  and  the  date  of  its  usual  emer- 
gence in  the  open  is  not  known.  It  is  very  likely  not  until  well  into 
June  in  this  latitude,  and  Dibrachys  which  only  requires  one  month 
of  nvera^ro  late  spring  temperature  in  which  to  complete  its  life  cycle 
has  ample  opportunity  to  complete  one  p«*neration  and  probably  two 
before  its  host  resuni<»8  activity.  Unlike  that  species,  it  responds 
almost  iinine<liat«*ly  to  **f(»rcinf?*'  durinjr  the  winter,  so  that  no  time 
is  wasted  in  nuikini;  a  start.  It  is  likely,  too,  that  only  in  somewhat 
exceptional  instances  is  it  able  t(»  reach  the  well  protected  cocoons  of 
the  Spilocryptiu*,  since  it  has  not  been  known  to  gnaw  its  way  through 


December,  '09]  JOURNAL    OF    ECONOMIC    ENTOMOLOGY  459 

any  obstacle  for  the  purpose  of  oviposition.  There  is  reason  to 
suspect,  therefore,  that  Dr.  Smith  tfnwittingly  supplied  a  compara- 
tively few  females  which  were  actually  reared  from  his  material  with 
conditions  peculiarly  suitable  for  their  rapid  reproduction,  with  the 
extraordinary  results  which  he  chronicles. 

Bathythrix  pimplae,  originally  described  by  Dr.  Howard  from  a 
few  specimens  reared  by  him  from  cocoon  masses  of  the  tussock  moth, 
and  considered  to  be  a  parasite  of  Pimpla  inquisitor,  was  reared  in 
rather  small  numbers  in  the  aggregate  from  the  cocoons  of  Spilo- 
cryptus.  Usually  only  one  or  two  cocoons  in  each  mass  were  attacked, 
and  two  or  three  of  the  secondary  usually  came  from  each  individual 
host  cocoon.  Like  Dibrachys,  Bathythrix  responds  almost  immedi- 
ately to  forcing,  and  the  females  are  able  to  oviposit  for  two  genera- 
tions in  the  sluggish  larvae  of  the  Spilocryptus.  It  is  very  probable 
that  there  is  at  least  one  full  generation  in  the  spring,  and  possibly 
two  or  more. 

Hemiteles  periliti  Ashm.  was  occasionally  encountered  as  a  parasite 
of  Spilocryptus,  and  in  one  very  remarkable  instance,  of  Ophion.  No 
living  specimens  were  secured,  and  since  it  was  difficult  positively  to 
distinguish  its  cocoon  exuviae,  etc.,  from  those  of  Bathythrix,  its 
identity  could  only  be  established  through  the  occasional  dead  adults 
found.  The  occurrence  of  a  dead  adult  within  the  cocoon  of  Ophion 
established  this  record  indisputably,  and  it  is  indeed  remarkable  that 
a  species  which  can  successfully  mature  within  the  cocoon  of  a  minute 
Apanteles  can  also  attack  a  host  at  least  one  hundred  times  larger 
than  itself. 

An  undetermined  species  of  Pimpla  was  reared  in  very  small  num- 
bers from  the  old  cocoon  masses  of  Spilocryptus,  within  which  it  had 
apparently  passed  a  considerable  portion  of  the  previous  summer.  It 
was  thought  possible  that  the  record  was  based  on  error,  and  that  the 
actual  host  was  some  other  insect  which  had  sought  the  shelter 
afforded,  but  later  another  individual  was  reared  from  a  cocoon  of 
Ophion,  and  its  identity  as  a  secondary  parasite  associated  with 
pramethea  was  definitely  established. 

Another  secondary  paramte,  not  yet  determined,  but  belonging  to 
the  exceedingly  remarkable  genus  Perilampus,  was  reared  from  the 
puparia  of  Achaetoneura,  from  the  cocoons  of  cecropia, 

Spilochalcis,  which  was  reared  by  Dr.  Smith  in  some  numbers  ap- 
pears to  be  a  rather  uncommon  insect  in  southeastern  New  England, 
and  no  surprise  was  felt  in  not  encountering  it  at  all  in  this  work. 
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Conclusions 

It  was  hoped  to  supplement  the  winter  work  on  the  cocootts  of 
moths  with  a  study  of  the  parasites  which  attack  the  imniAtiira  i 
pillars  and  eggs  dnring  the  stmuner,  hut  it  was  found  to  be  wballjr 
impracticable.  Egg  parasites  are  known  to  exist,  and  probmblj  thost 
which  will  attack  one  species  will  breed  with  equal  freedom  in  mXL  In 
eeveral  instances  the  eggs  of  promeih0a,  which  are  somewhat  easier  to 
find  than  those  of  the  others,  owing  to  their  heing  deposited  in  some 
numbers  together^  have  been  found  with  exit  holes  of  some  pmnsite. 
It  is  quite  possible  that  parasitism  of  the  eggs  is  at  times  a  aonaidtnUa 
factor  in  the  control  of  the  host. 

The  parasites  of  the  young  caterpitlam  are  hardly  better  known. 
There  is  one  which  is  related  to  Apunleles  which  iasuee  frooi  tlie  fim 
and  second  stage  caterpillars  of  luna  and  polypkemm  and  po^hlgr 
mttftcks  the  others  also,  but  the  cocoons  have  usually  been  hat«lied»  or 
haipe  been  attacked  by  secondaries  when  discovered.  It  appMa  to  h^ 
rather  abundant.  A  Limnerium  attacks  the  caterpillars  of  prtmmiJum 
before  they  are  half  grown  and  may  attack  the  others  abo»  but  no 
attempt  has  been  made  to  collect  and  rear  it* 

Altogether  it  would  appear  from  the  very  limited  obsanrmtiona 
which  have  been  made,  that  the  parasites  of  the  immature  cmterpUlArs 
outrank  in  importance  those  which  attack  the  larger  cattrptUafs  «ad 
pupie,  but  until  more  is  known  concerning  them,  and  the  part  whidl 
they  play  in  the  control  of  their  common  or  respectivn  boatSi  it  k 
imponible  to  draw  any  concJu«inns  as  to  their  reJative  ef 

The  paroentage  of  paraaiUsm  indicated  by  the  study  of  the 
was  greater  than  was  expected,  and  it  is  bdieved  that  the  exlraordi* 
nary  variation  in  the  percentage  thus  destroyed  in  different  loealitiea 
ta  indicative  of  the  importance  of  this  group  of  parasites  as  a  balor 
in  natural  controL 
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PROGRESS  OF  THE  NATIONAL  INSECTICIDE  BILL 

At  the  last  session  of  the  Association  of  Economic  Entomologists 
the  committee  on  insecticides  reported  that  a  bill  for  the  federal 
control  of  the  purity  of  insecticides  had  been  introduced  into  Con- 
gress and  had  the  support  of  the  leading  manufacturers^. 

The  measure  introduced  into  Congress  was  originally  suggested  by 
the  insecticide  (committee  of  the  Association  of  Economic  Entomolo- 
gists which  called  a  conference  of  manufacturers,  entomologists  and 
agricultural  chemists  which  met  at  New  York,  June  18,  1908.  This 
conference  appointed  an  executive  committee  to  represent  it  in  push- 
ing the  passage  of  the  bill  as  amended  by  the  conference  before  Con- 
gress. This  committee  consists  of  the  following: — E.  D.  Sanderson, 
Chairman,  and  H.  E.  Summers,  representing  the  Entomologists ;  J.  P. 
Street,  Chemist,  Conn.  Agricultural  Experiment  Station,  representing 
the  agricultural  chemists,  and  H.  P.  Baker,  Pres.  Thomsen  Chemical 
Co.,  Baltimore,  Md.,  and  R.  Q.  Harris  of  the  Qrasselli  Chemical  Co., 
Cleveland,  Ohio,  representing  the  manufacturers.  The  committee  has 
recently  sent  out  the  following  report  of  progress  to  all  parties  in- 
terested : 

The  committee  met  at  New  York,  July  23,  1908,  organized,  and  ap- 
pointed an  advisory  member  in  each  state  to  secure  support  for  the 
bill.  The  bill  as  amended  was  at  once  printed  and  given  general 
circulation  among  agricultural  and  horticultural  organizations  and 
the  agricultural  press.  The  committee  met  at  Washington,  D.  C, 
November  16,  1908.  Methods  of  introducing  the  bill  in  Congress 
were  discussed  and  tentative  plans  therefore  were  made.  Objections 
having  been  made  to  the  standard  for  arsenate  of  lead  as  defined  in 
Sec.  6,  of  the  bill,  a  meeting  was  held  at  the  Hotel  Belmont,  New' 
York,  December  8,  1908,  to  which  all  the  manufacturers  were  invited 
to  consider  the  same,  and  this  section  was  finally  unanimously 
amended  to  read  as  found  upon  the  bill,  favorably  reported  by  the 
Senate  Committee  on  Agriculture  and  Forestry.  Messrs.  Baker  and 
Sanderson  were  appointed  by  the  committee  to  visit  Washington 
when  necessary  to  aid  in  the  passage  of  the  bill  and  to  caU  a  meeting 
of  the  whole  committee  whenever  a  hearing  before  Congressional 
Committees  could  be  secured.  They  visited  Washington,  January  14 
and  February  4,  1909,  and  with  others  called  upon  the  gentlemen 
who  had  introduced  the  bill  and  the  members  of  the  committee  to 
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whom  it  had  been  referred.  On  the  latter  date,  it  was  found  that  the 
bill  had  been  favorably  reported  to  the  Senate,  bat  conference  with 
influential  members  of  the  House  Committee  on  Interstate  Commeroe, 
to  which  the  bill  had  been  referred,  showed  that  it  would  be  neeleai  to 
attempt  to  secure  a  hearing  or  push  the  bill  in  the  House  dnring  the 
short  session.  Owing  to  the  pressure  of  business  during  the  last 
month,  the  bill  did  not  come  to  a  vote  in  the  Senate. 

During  the  recent  special  session  the  bill  was  again  introduced  in 
the  House  by  the  Hon.  £.  A.  Hayes,  of  California— H.  B.  2218. 

The  agricultural  and  horticultural  interests  of  the  country  sap- 
ported  the  bill  before  Congress  most  loyally.  Practically  all  the 
leading  agricultural  and  horticultural  organizations  have  heartily  en- 
dorsed the  measure  and  the  agricultural  press  has  given  it  cordial 
support.  Tour  committee  believes  that  with  united  effort  the  bill  can 
be  made  law  at  the  coming  session  of  Congress  and  asks  your  con- 
tinued support  to  the  end. 

On  November  18  the  committee  held  a  conference  of  all  the  leading 
manufacturers,  practically  all  of  whom  were  represented,  who  again 
unanimously  supported  the  bill  with  one  or  two  minor  amendments^ 
There  can  be  no  doubt  that  the  leading  manufacturers  are  heartily  in 
favor  of  the  passage  of  this  legislation.  Its  adoption  by  Congress  will 
depend  almost  entirely  upon  the  demand  made  for  it  by  the  horticul- 
tural and  agricultural  interests  of  the  eoontry.  The  Association  of 
Economic  Entomologists  has  already  endorsed  this  nsssure  and  it  has 
been  endorsed  by  all  the  leading  agricultural  organizations  of  the 
country.  The  entomological  representatives  on  the  committee  would 
therefore  urge  that  the  entomologists  use  their  best  influence  with 
their  constituents  toward  calling  the  matter  to  the  favorable  attention 
of  Congress.  A  hearing  before  the  House  Committee  on  Interstate 
Commerce  will  be  secured  at  the  earliest  possible  moment  in  December 
and  we  hope  to  be  able  to  report  further  progress  at  the  meeting  of 
the  Association  in  Boston. 

B.  D.  8i 
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NOTES  ON  TWO  INSECTS  FOUND  ON  CORN 
By  R.  L.  Websteb,  Ames,  Jowa 

In  some  notes  made  daring  last  year,  1906,  I  find  that  two  insects 
are  mentioned  as  being  found  on  com,  the  occurrence  of  which  I  have 
been  xmable  to  find  any  other  record.  Since  the  two  species  are  not 
mentioned  in  the  18th  or  23d  reports  of  the  Illinois  State  Entomol- 
ogist (Forbes  Com  Insects)  it  may  be  worth  while  to  record  the  fol- 
lowing data: 

Hemerocampa  leucostigma  S.  &  A.  A  nearly  mature  larva  of  the 
whitemarked  tussock  moth  was  found  on  a  com  leaf  in  a  field  of  com 
near  the  college  on  August  31st.  The  leaf  was  partly  eaten  when 
found,  and  the  larva  continued  to  feed  on  it  after  taken  to  the  in- 
sectary.  The  larva  completed  its  transformations  and  a  female  moth 
emerged  September  21st. 

Aphis  setaria  Thos.  On  July  1st  a  winged  form  of  this  species  was 
found  on  a  com  blade  in  a  field  near  Ames.  The  aphid  had  produced 
several  young,  all  of  which  were  brought  to  the  insectary  and  placed 
on  a  com  plant.    These,  however,  died  within  a  few  days. 

On  July  7th  I  foxmd  both  winged  and  wingless  adult  forms  on 
blades  of  com,  of  which  two  the  winged  form  had  several  young 
beside  it.  These  specimens  were  placed  upon  com  in  the  insectary. 
On  the  satee  day  Mr.  C.  E.  Bartholomew  brought  in  winged  and 
wingless  forms  of  Aphis  setarim  Thomas,  which  were  at  that  time  very 
common  upon  plum.  A  comparison  between  the  aphids  on  the  com 
and  those  on  the  plum  showed  them  to  be  the  same. 

In  the  insectary  these  aphids  failed  to  live  upon  com  for  any  length 
of  time.  In  the  field  they  were  found  but  sparingly,  and  always  with 
very  few  young  in  the  colonies.  The  fact  that  apterous  adults  were 
found  on  com  indicates  that  the  species  is  able  to  live  upon  that  plant 
long  enough  to  attain  maturity.  Later  in  the  season  Aphis  setarice 
was  found  common  on  Setaria  glauca  and  Panicum  crus-gaUi,  as  well 
as  upon  plum,  in  the  vicinity  of  Ames. 

Diahrotica  longicomis  Say.  While  on  a  field  trip  in  the  northern 
part  of  the  state  in  September  this  year  I  spent  some  time  looking  for 
the  beetles  of  the  northern  corn  root-worm,  which  is  practically  un- 
known in  that  part  of  the  state.  After  an  hour's  search  in  a  cornfield 
in  northern  Kussoth  County,  Iowa,  I  foxmd  a  single  adult  within  a 
quarter  of  a  mile  of  the  Minnesota  line.  I  believe  that  the  species 
has  not  been  recorded  in  Minnesota. 
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Discussion  and  Corretpondenee 

The  foUowiug  cominuijication  has  been  received  from  Mr.  Nalhao 
Banks: 

I  do  not  know  as  it  is  uf  any  use  to  say  much  about  Dr  Nultall'm 
statemeDta  on  page  *SGl,  JorRXAi,  op  Economic  ENTOMOUiGy.  1909. 
Anyone  who  n&ea  tlie  work  can  sih^  rc^adtly  how  lari^^Iy  it  i«  m  eoo> 
pilation  and  not  a  monograph.  Dr*  Nut  tail  »ay»  that  of  ilie  elev«i» 
valid  species  of  Omithodoros  they  have  studied  eight.  Of  the  IhrM 
valid  species  that  they  do  not  know,  apeciinenn  of  two  are  in  the  Porte 
Musetun,  and  the  type  of  the  other  is  in  Berlin;  all  were  studied  hj 
Dr  Xetjmann.  Moreover  there  are  three  "doubtful**  species,  the  type 
of  one  is  in  Berlin,  and  Douitz  states  it  has  a  good  structural  char- 
acter* The  two  other  doubtful  species  were  described  by  Bimla  (St. 
Petersburg).  Dr  Binila  is  alive  and  available,  and  in  a  aimiliir  emm 
where  the  present  writer  was  in  doubt  about  one  of  Dr.  Birmla^a 
species  (Ixodes  signattu)  he  wrote  to  that  gentleman  and  obtained  a 
cotype  of  the  species. 

Besides  the  five  species  of  Argas  seen  by  Dr.  Nuttall  there  art*  lwi> 
speotei  described  by  Dr.  Neumann,  the  type  of  one  in  PariSp  tbm  oUier 
in  Berlin,  while  another  species,  classed  ''doubtfur'  by  Dr.  NnltalL 
haa  been  identified  by  Dr.  Neumann  from  numerous  specimeoa  in  IW 
Paris  Museum.  To  receive  some  material  from  a  museum^  and  to  g9 
to  that  museum  and  study  the  typi^material  are  very  diff6r«iit  mat- 
ters. After  the  description  of  O.  turiaUa  we  read,  p.  Si9. 
"  Neumann  *s  deseription  from  which  the  above  ia  partly  takoi/'  tie. 

After  the  description  of  0.  ialaj4  we  read,  p.  60.  '*The  foregoiai^ 
deacription  (condensed  from  Neumann,  1896,  p.  34*ti6)  ia  baaod  on 
the  examination,'^  etc. 

After  the  description  of  0,  erraiitm  we  read,  p.  64.  "Neaniaiui*n 
dascrtption,  from  which  the  above  is  taken,"  etc. 

After  the  description  of  0.  thalozam  we  reid^  p.  66.  "Ths  abov# 
description  of  the  adult  and  nymph  art  toodeoied  from  Neumann**' 
tie. 

After  the  d^eription  of  O.  megmni  we  read,  p.  75.     **The  foregDlni^ 
description  of  the  adult  is  partly  based  on  that  of  Neumann/* 
«     ,       **that  of  the  nymph  on  the  description  of  Neumann   and 
Salmon  and  Stilea/' 

Is  this  the  way  to  prepare  a  monofraph  f  A  monograpb  reprwents 
oriirinal  work,  largely  on  type  material ;  a  going  behind  the  deaertp- 
iions  of  others,  not  a  compilation  from  than ;  an  examination  of  ika 
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material    upon    which    other    descriptions    were    based,    verifying 
synonjrmies,  etc. 

I  have  not  stated  nor  implied  that  Dr.  Nuttall  did  not  give  sufficient 
credit.  One  has  only  to  consider  that  12  of  his  45  original  figures 
refer  to  one  species,  and  seven  others  to  another  species  to  see  how 
largely  he  has  depended  upon  others,  for  illustration, — ^Nathan  Banks. 


THE  ROSE  CURCULIO  (RHYNCHITES  BICOLOR  FAB.)  IN 
MASSACHUSETTS' 

By  Bttbton  N.  Gates,  Ph.  D.,  Bureau  of  Entomology,  Washington,  D,  O. 

During  the  spring  of  1909,  while  at  Clark  University  at  Worcester,  Mass., 
I  had  an  opportunity  to  make  certain  obsenrations  on  this  insect  which  it  is 
hoped  will  draw  attention  to  its  presence  in  injurious  numbers  and  lead  to 
a  more  thorough  knowledge  of  this  species. 

In  Massachusetts  the  rugosa  or  Japanese  rose  is  usually  quite  exempt  from 
insect  attacks.  During  the  piseeent  aummer  (1909),  however,  apis  species 
and  the  rose-cuculio  (Rhynchites  bicolor  Fab.)  became  common  upon  it.  It 
was  the  prevalence  of  this  beetle  which  especially  attracted  the  writer's 
attention. 

The  cuculio  was  first  noticed  late  in  May,  and  in  June  became  more  numer- 
ous. By  thrusting  their  snouts  into  the  swelling  rosebuds  the  adults  ruined 
practically  every  bloom  in  the  vicinity  of  Worcester.  Some  blossom  clusters 
had  as  many  as  twelve  or  fifteen  beetles  on  them.  Shortly  after  attack- 
ing the  Japanese  roses  they  appeared  on  the  hardy  perennial  varieties,  at  the 
time  when  they  commenced  to  show  color.  A  week  later  the  writer  found  the 
beetles  on  the  wild  roses  in  the  fields  of  North  Grafton.  July  10,  when  leaving 
Massachusetts  for  Washington,  Rhynchites  were  still  numerous  and  active. 

The  unusual  damage  to  roses  this  past  summer  was  noticed  by  most  grow- 
ers, but  was  attributed  to  the  common  rose-chafer  (Macrodactylua  subspinosus 
Fab.').  Few  persons,  until  their  attention  was  called  to  Rhynchites,  had 
noticed  the  invasion  of  the  cuculio. 

The  writer  attempted  hand-picking  the  beetles,  but  found  that  this  method 
made  little  impression,  as  large  numbers  flew  in  from  neighboring  gar- 
dens. Furthermore,  the  behavior  of  the  species,  the  habit  of  feigning  death 
and  dropping  to  the  ground,  made  it  impossible  to  gather  all  the  beetles  from 
a  bush.  Also,  the  prevalence  of  the  cuculio  on  wild  roses  precludes  eradi- 
cation or  check  by  hand-picking.    Consequently,  it  would  appear  that  bio- 


>  The  oooarroDoe  of  this  inaeot  in  two  other  looaUties  not  listed  in  Balletin  No.  37  of  the 
Boreaa  of  Entomology,  referred  to  below,  has  been  called  to  the  author's  attention.  In 
Maryland,  specimens  were  captured  In  Aogost,  IMS,  at  Boonesboro,  Washington  Connty 
(Western  Maryland),  and  are  preserved  in  the  collection  of  the  Maryland  Agricultural 
Experiment  Station.  Mr.  A.  B.  Qahan  of  this  station  says  the  species  Is  common  around 
Manhattan,  Kan. 

•Chittenden,  P.  H.  The  rose-chafer  Maerodaeiylut  9ub9pino9u9  Fab.  Bureau  Ento- 
mology, Oironlar  No.  11.    Revised,  July  16, 1909.    4  pp.    lUns. 
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logical  forces,  such  m  enemies,  diseases  and  meteorological  conditions,  maat 
be  relied  upon  to  check  or  control  this  pest. 

The  feeding  of  Rhjmchites  was  not  confined  to  the  rose  fiowers  or  buds, 
but  extended  even  to  clusters  of  tender,  unfolding  leaves,  which  became 
badlr  mutilated. 

Sereral  pairs  of  insects  were  seen  mating.  Although  a  special  eflbrt  waa 
made  to  observe  egg-laying  none  were  seen  in  the  act 

A  summary  of  observations  on  this  insect  may  be  found  in  Bulletin  No.  27 
of  the  Bureau  of  Entomology  by  F.  H.  Chittenden.*  Specimens  have  been 
taken,  according  to  Mr.  Chittenden,  in  variouR  places  from  the  Pacific  to  the 
Atlantic,  but  no  outbreak  In  Massachusetts  is  recorded.  While  this  year  may 
not  be  the  first  appearance  of  this  insect  in  Massachusetts,  it  Is  the  first  time 
the  damage  has  been  general  and  noticeable  In  the  central  part  of  the  utate. 
Close  watch  will  be  kept  for  Its  re-occurrence  in  succeeding  years. 


NOTES    ON    HONEY    BEES    GATHERING    HONEY-DBW 
FROM   A   SCALE   INSECT,   PHYSOKERMES 
PICEAE,   SCHR 

BuBTOH  N.  Gates,  Ph.  D.,  Burean  of  Eniwnology,  Wa9hkigton,  D.  C 

It  Is  known  that  scale  InBectii  as  well  as  aphlds  secrete  honey-dew.  For 
instance,  Leoanium  olew,*  upon  the  citrus  frultH  of  California  produce  great 
quantities  of  honey-dew,  which  collects  as  a  coating  upon  the  lesTee  and 
is  a  medium  for  the  growth  of  a  fungus,  Capnadium  8p,  The  myclllum  of  this 
fungus  sometimes  forms  a  felt  over  the  leaf,  closing  the  stomata  and  thus 
kUlIng  the  tree. 

On  the  spruces  at  Amherst,  Mass.,  a  M'Hle  less  well  known  than  this  black- 
scale  attracted  the  writer's  attention  late  in  May  and  In  June.  1908.  Large 
numbers  of  bees  were  humming  in  the  trees  on  the  campus  of  the  agrlcultnrsl 
college.  At  times  the  roar  was  suggestive  of  a  swarm.  At  first,  howsTer* 
It  was  thought  from  the  behavior  of  the  bees  that  they  were  collecting 
materials  foe  propolis,  but  none  were  seen  with  a  burden  packed  upon  their 
legs.  By  following  a  single  bee  It  was  possible  to  see  her  on  a  twig  at  the 
union  of  the  last  two  years'  growth  searching  with  extended  tongue  for 
something  apparently  sweet.  At  the  base  of  what  looked  to  be  a  bud  the  bees 
ln%'Hriabl.v  worked  as  eagerly  as  at  a  (lrt>p  of  honey.  This  bud-rcsembUnc 
structure  was  crushed  and  immediately  revealed  animal  tissue.  There  were 
thousandii  of  these  bud-like  scales  on  the  spruces  and  from  them  the  bees 
were  busily  collecting  a  liberal  store  of  honey-dew.  Some  scales,  howerer, 
apparently  produced  more  of  the  substance  tbnn  others.  t>eoause  In  some 
Instances  globules  or  dried  cryiitalB  of  honey-dew  were  noticed  at  the  base 
of  the  Insert**. 

Spt'cimmH  won*  sent  to  Mr.  J.  G.  Sanders  of  the  Bun*au  of  Entomology, 
who  »l«»teriii!iHHl  tho  H«nl<»  !<•  b»»  Phf/Mnkt^rm* n  pict'tr  Srhr..  "a  European  species 

•  WAAhlnirton.  IVOI 

I  Krlldinr.  Vernon  L.    \ns  Anrrloan  IniMK^tii.   New  York.  Henrj  Holt  A  Co.    Vlll-f^^  p^. 
Pnirr  W. 
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which  affects  the  spruce  trees  and  only  recently  has  been  introduced  Into 
the  United  SUtes."* 

The  species  Is  not  likely  to  become  a  serious  pest  to  the  spruces,  Mr. 
Sanders  wrote,  because  of  Its  numerous  parasites.  Ck>nsequently,  bee-keepers 
will  probably  not  be  greatly  annoyed  with  the  honey-dew  it  produces  as  com- 
pared with  the  large  amounts  from  aphlds. 

During  the  past  summer  (1909)  the  amount  of  aphid  honey-dew  stored  by 
bees  has  been  almost  unprecedented  In  all  localities  east  of  the  Mississippi, 
and  especially  northward.  Reports  In  the  aplcultural  periodicals  show 
excessive  production  In  Illinois,  Indiana,  Ohio,  southern  Michigan,  Pennsyl- 
vania, New  Jersey,  Maryland  and  to  some  extent  In  New  York  and  New  Eng- 
land. In  an  editorial  In  Gleaning9  in  Bee  Cultured  Mr.  E.  R.  Root  states: 
'*The  abundance  of  hon^-dew  [and  the  resulting  admixture  with  pure  honey] 
will  make  the  year  1909  the  shortest  on  a  strictly  clear  white  honey,  east  of 
the  Mississippi  and  south  of  the  Great  Lakes,  that  we  have  ever  known." 
He  further  adds:  "Reports  continue  to  pour  in,  showing  that  this  Is  prob- 
ably the  greatest  year  for  honey-dew  ever  known  In  this  country." 


•To  his  knowledge,  it  has  been  taken  at  three  points  In  Massaohosetts. 
•  Vol.  87,  Oct.  1, 1909,  p.  988. 
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The  •dltori  wtll  UiAnkfullj  r«o«i¥«  ii*wt  lUnu  ftad  oth«r  oiAttar  Ukmlf  9m  hm  9i 
Mir«it  to  iiub«cHb«ri».  Pap^m  will  l>e  publUilitt^l,  im)  far  mm  (»oiuitbI«,  ta  tli#  o^diM'  of 
••ipUoo,  All  ««st«QdtKl  coniiibotlo&s,  mt  l«ftst,  tlioutd  b«  Is  tli«  tkAAd*  of  Ui# 
int  of  the  month  pr«o«<]fiis  pablloAtJoa*  11«prliit*  of  oi>DUlbotlAB«  max  t>« 
M  ooaL  Minor  line  Afniivii  will  b«  reprodacsed  wtthool  «hania,  bal  tbo  vngrsnnv  mt  I 
lUnatralloaa  tDavt  b«  bom*  bj  ooatrlbtltor*  or  tb«  a)«ctrotjp«a  anppU^d. 
of  *U  pap«r*  will  b«  »olwowte<lgocl.— Boo. 


The  fortfacoming  RDPual  meeting  of  this  AasociAtioii  ptMimmm  io 
one  of  absorbiog  ioterest  to  the  economic  entomologiat.    Tht 
is  literally  crowded  with  valuable  papers  and  the  exhibit  of 
logical  material  and  methods  cannot  fail  to  stinmlate  tnlMMl 
lead  to  further  improvements.    A  krge  attendance  is  aatnrad 
ths  matnal  inti*rehange  of  ideas  which  will  result  must  have  ft  laftrked 
influence  on  the  science  which  we  are  all  striving  to  advanee. 
benefits  to  be  derived  from  partteipating  in  such  meetijigi  mrm 
than  personal ;  the  member  who  attends  rt*eeives  first-hand  informal 
much  of  which  he  can  transmit  directly  to  his  constituents  for 
own  use  in  preventing  loss  from  destniclive  insects.     Thos  U&e 
country,  doubtless  without  realizing  the  fact,  profits  by 
ventions. 

Each  year  the  AMOciation  had  made  a  steady  growth  both  in  nimi.' 
bsn  and  in  Ihs  iaflusiios  that  it  has  exartsd    The  msettiigi  have 
been  characterised  by  harmony  and  imity  of  pttrpost  and  the  futoi^ 
gives  promise  of  even  greater  achievements  than  those  Uiat  hjii 
eharaeterised  its  progress  in  the  past. 

The  Journal  or  Eoononic  Ektomolooy  has  proved  its 
^•ftsd  at  the  end  of  the  second  year  of  its  existence  has  beoooie  a 
blished  and  well  supported  publication 

All  these  facts  should  be  a  source  of  gmtificstion  to  th«  members 
and  should  inspire  all  to  unite  in  a  common  purpose  to  build  up 
develop  the  Association  along  pi^etical  and  pmgreHlTe  lin^a. 
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Reviews 

A  MERITORIOUS  WORK 
F.  V.  Theobald  has  Just  published  a  very  extensive  work  of  550  pages,  pro- 
fusely illustrated,  on  "The  Insect  and  Other  Allied  Pests  of  Orchard,  Bush 
and  Hothouse  Fruits."  This  work  is  so  important  that  it  should  be  in  the 
hands  of  every  economic  entomologist  In  the  United  States,  and  more  espe- 
cially so  as  American  economic  entomologists  should  keep  thoroughly  in- 
formed regarding  the  injurious  insects  of  neighboring  countries,  which  are 
liable  at  any  time  to  be  accidentally  imported  into  the  States.  The  price  is 
thirty  shillings  and  orders  should  be  sent  to  the  author  at  Wyecourt,  Wye 
(Kent),  England. 

L.  O.  Howard. 

Insects  Affecting  VegeUbles,  by  C.  J.  S.  Bbthunb,  Ont.  Dep't.  of 
Agric.  Bull.  171,  p.  1-64,  1909. 

This  very  practical  bulletin  by  a  veteran  in  economic  entomology  gives 
brief  accounts  of  the  more  common  insects  affecting  garden  vegetables, 
preventive  and  remedial  measures  being  emphasized.  The  value  of  this 
publication  is  greatly  increased  by  a  similar  discussion  of  fungous  diseases 
and  by  directions  for  preparing  the  standard  insecticides  and  fungicides. 
It  can  not  but  be  most  helpful  to  the  readers  for  whom  it  is  designed. 

Spring  Manual  of  Practice  in  Economic  Zoology,  by  H.  A.  Gos- 
SARD,  0.  Agric.  Exp't.  Sta.  Bull.  198,  p.  15-88,  1909. 

This  is  the  second  in  a  series  of  important  bulletins  designed  to  assist  the 
farmer  in  controlling  not  only  insects  but  other  animal  pests  and  fungous 
diseases.  The  value  of  correct  management,  such  as  rotation  of  crops,  clean 
farming,  etc.,  is  rightly  emphasized  at  the  outset  This  is  followed  by  brief 
discussions  of  various  wild  animals  and  methods  of  controlling  the  same. 
Special  attention  is  given  to  birds.  There  are  brief  notes  on  the  habits  of 
the  more  important  species  and  several  paragraphs  are  devoted  to  a  discus- 
sion of  methods  of  attracting  birds.  Under  farm  treatment,  the  methods  of 
controlling  the  various  enemies  of  different  crops  are  given  in  a  summarized 
form.  The  discussion  of  methods  to  be  employed  with  each  important  farm 
crop  or  group  of  crops  is  nicely  summarized  in  tabular  form.  The  author 
uses  the  season  and  crop  as  a  starting  point  from  which  the  farmer  is 
expected  to  recognize  the  insect  and  select  the  proper  treatment.  The 
identification  of  some  of  the  more  important  species  is  rendered  more  easy 
by  a  series  of  original  illustrations.  An  appendix  gives  the  records  of  bird 
migrations  for  the  past  fifteen  years,  with  brief  notes  upon  their  habits. 
This  latter  should  arouse  more  interest  In  bird  life.  It  is  a  most  serviceable 
publication. 

Fourth  Annual  Report  of  the  Superintendent  for  Suppressing  the 
Gipsy  and  Brown-Tail  Moth,  by  L.  H.  Worthley,  p.  1-75,  1909. 

The  magnitude  of  this  work  is  well  shown  by  the  expenditure  on  the  part 
of  the  state  and  some  ninety-four  infested  cities  and  towns,  comprising  an 
7 
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area  of  more  than  5,0000  square  miles,  of  over  $500,000.  In  additioii  to  tills 
the  federal  government  kept  the  trees  and  shrubs  along  some  280  miles  of 
road  free  from  these  pests.  Though  this  work  is  all  conducted  under  the 
superrision  of  state  authorities,  the  parties  responsible  are  able  to  report 
that  the  insects  have  been  kept  under  control,  except  in  woodland  districts, 
where  lack  of  funds  made  eztensiye  operations  Impossible.  The  clesring  of 
trees  along  the  streets  and  highways  has  been  continued  and  a  spedsl  effort 
made  to  cooperate  with  residents  along  the  north  shore,  additional  funds  for 
this  latter  work  being  contributed  largely  by  interested  citizens  and  mnnicl- 
palities.  The  map  of  the  Infested  area  shows  that  in  spite  of  this  eoormoos 
expenditure  the  gipsy  moth  has  been  able  to  extend  its  range  somewhat,  while 
the  brown-tail  moth  has  established  itself  throughout  the  eastern  half  of  the 
state.  The  extensive  spraying  operations  have  resulted  in  the  development 
of  an  improved  and  more  powerful  ouflt,  especially  adapted  to  woodland  work. 
Experiments  continued  from  the  previous  year  have  shown  that  solid  plant- 
ings of  white  pine  are  not  injured  by  gipsy  moth  provided  they  are  protected 
from  invasion  by  caterpillars  from  adjacent  trees.  The  work  on  funcoos 
diseases  and  parasitic  insects  has  been  continued.  Dr.  J.  P.  Clinton  of  Con- 
necticut made  special  studies  of  the  fungous  disease  aCTecting  brown-tail  moth 
caterpillars,  and  though  his  work  did  not  result  in  establishing  a  wlde-^rend 
Infection,  this  disease  was  found  to  be  an  important  factor  in  controlling  this 
pest.  The  work  with  parasites  has  been  greatly  Increased,  some  e^>eclslly 
valuable  forms  having  been  imported  from  Japan  through  the  agency  of  Pro- 
fessor Kincaid.  ImiK)rtiitlons  of  parasites  have  been  larger  than  before,  and 
some  200,000  of  the  most  active  enemies  of  the  gipsy  and  brown-tall  moths 
were  liberated.  The  extended  work  with  parasites  resulted  in  a  number  of 
Important  discoverien.  Doctor  Howard  and  his  associates  are  to  be  conin^t- 
ulated  upon  the  progress  already  made  In  this  most  promising  line  of  work. 
We  would  call  attention,  in  conclusion,  to  Professor  Silvestrl's  refiort  upon  his 
findings  in  the  infested  territory.  This  Italian  specialist  highly  commends 
the  careful  bloiofrlcal  work  ou  parasites  now  being  done  in  Massachusetts  and 
rightfully  calls  attention  to  the  imi)ortan(*e  of  Himilar  studies  under  Kuropeen 
conditions,  bei^ause  such  invest  I  joitions  would  prove  of  great  value  in  determin- 
ing the  relative  IniiH>rtnnoe  of  the  various  spec'les. 

Orchard  Spraying — Orchard  Protection  Work,  by  Frankljn 
Sherman,  Jr..  N.  C.  Dep't.  of  Agric.  Bull.  6.  Vol.  80,  p.  1-48,  1909. 

This  is  a  very  plnin,  praetical  bulletin  deHi^netl  esi^e^'inlly  for  farmers  not 
well  versed  in  horticulture.  The  author  do<*8  not  hesitate  to  go  into  such 
details  as  the  type  of  spray  apparatus,  the  purchasing  of  chemicals  and  tba 
lelative  benetitH  to  be  Herured  from  spraying.  The  orchard  inspection  work 
in  the  state  is  briefly  summarized  and  pertinent  suggestions  made  to  par- 
chasers  of  nursery  stock.  The  bulletin  is  IlluHtrated  by  a  series  of  original 
figures  and  will  app«»al  moHt  Btrongly  to  the  practical  man. 

Insect  Stories,  l»y  Vkhnhn  L.  KkiJvim;«;.  Uniry  Holt  &  Co..  p. 
1    L^^.  illns-trat.Ml.  l!M)l). 

ThiH  lnt«r«*stln>;  llftlo  tiook  portravH  in  a  .♦^iinpl**  thouKh  effective  manner 
SOUK'  of  tin-  In>trnc  tlv«'  b'ssons  that  may  be  l<*arn«Mi  by  a  study  and  collection 
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of  Bome  of  our  common  Insecto  in  the  field.  It  bears  directly  on  nature  study 
of  insects,  which  has  been  considerably  neglected  in  the  past,  and  should 
appeal  to  many  youthful  readers  in  such  a  manner  as  to  direct  their  atten- 
tion and  arouse  their  interest  in  the  fascinating  study  of  entomology  in 
the  field. 

Twenty-Fourth  Report  of  the  State  Entomologist,  1908,  by  E.  P. 
Pelt,  New  York  State  Museum  Bulletin  134,  p.  1-206,  22  fig.,  17  pi. 

This  report  discusses  the  most  prominent  features  concerning  economic 
species  in  New  York  State  during  the  year  1908.  Among  the  insects  treated 
at  length  are  the  poplar  sayfly,  the  grape  blossom  midge,  concerning  which 
biological  notes  as  well  as  technical  descriptions  of  the  adults  and  larvae  are 
given,  the  gladioli  aphid  (Aphis  gladioli)  a  new  species  found  attacking 
this  host,  the  green  cockroach,  a  central  American  form  which  was  found 
in  the  state  during  the  year,  and  the  common  house  fly  which  is  considered 
at  some  length,  including  a  bibliography  of  the  publications  on  the  species. 
A  list  of  the  publications  of  the  entomologists  ofl^ce  and  a  statement  of  the 
donations  received  is  also  included.  The  appendix  contains  an  article  by 
James  G.  Needham,  relative  to  a  peculiar  new  May  fly,  in  which  a  new 
genera  and  two  new  species  are  described,  and  a  Catalogue  of  the  described 
species  of  Scolytidse  of  America,  North  of  Mexico,  by  J.  M.  Swaine.  The 
text  is  well  illustrated  by  flgures  and  plates  and  provided  with  a  complete 
index.  This  valuable  publication  should  be  in  the  library  of  every  working 
entomologist. 

Contributions  Towards  a  Monograph  of  the  Scol3rtid  Beetles. 
I.  The  Genus  Dendroctonus,  by  A.  D.  Hopkins,  TJ.  S.  Dept.  Agric, 
Bur.  Ent.  Tech.  Series,  Bull.  17,  Part  1,  p.  164,  pi.  8,  fig.  95  (June  30, 
1909). 

Practical  Information  on  the  Scolytid  Beetles  of  North  American 
Forests.  I.  Bark  Beetles  of  the  Genus  Dendroctonus,  by  A.  D. 
Hopkins,  U.  S.  Dept.  Agric.,  Bur.  Ent.  Bull.  83,  Part  1,  p.  169,  pi.  2, 
fig.  102  (Oct.  11,  1909). 

These  two  bulletins,  which  supplement  each  other  in  an  admirable 
manner — the  former  containing  the  more  technical,  or  purely  scientific 
matter  relating  to  the  species  of  the  genus  Dendroctonus,  the  latter  the  facts 
and  suggestions  of  economic  interest — together  constitute  the  most  impor- 
tant contribution  hitherto  made  to  the  study  of  the  Scolytidse  in  this 
country.  They  are,  moreover,  one  of  the  best  examples  of  the  high  stand- 
ards that  are  being  maintained  by  the  Bureau  of  Entomology  in  the  scien- 
tific investigation  of  our  insect  pests.  In  this  respect  Dr.  Hopkins'  work 
may,  indeed,  be  regarded  as  a  model  not  only  for  all  future  investigations 
of  the  Scolytidse.  but  also  of  many  other  groups  of  insects.  Confronted 
with  a  genus  of  beetles  of  very  difficult  taxonomlc  affinities  and  immense 
practical  importance,  he  has  undertaken  his  task  with  a  truly  German 
"GHlndlichkeit"  and  breadth  of  view.  Before  describing  the  twenty-four 
known  species  of  the  genus  he  gives  a  fine  account  of  the  external  anatomy 
of    Dendroctonus    vaJens,    the    red    turpentine    beetle,    one    of    the    largest 
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species  of  the  genns.  This  account  Is  a  contribution  to  the  morphologj  both 
of  the  Scolytid®  in  particular  and  of  the  Coleoptera  In  general.  Then 
follow  remarks  on  the  geographical  distribution,  ethological  peculiarities 
(Dr.  Hopkins  unfortunately  prefers  the  words  "physiological**  and 
'*bionomic*'),  the  range  and  limits  of  specific  variation,  progresslye  modifica- 
tions within  the  genus  and  the  coniferous  host-trees  that  are  infested  by  the 
Dendroctoni,  More  than  half  of  the  technical  bulletin  Is  devoted  to  a  minute 
and  orderly  account  of  the  species,  their  galleries,  or  excavations*  brooda, 
distribution,  and  seasonable  relations,  with  a  full  synonymy  and  bibliography, 
making  one  of  the  most  complete  monographs  ever  published  of  a  sinale 
small  genus  of  insects.  The  bulletin  containing  the  matter  of  economic 
importance  Is  equally  full  and  explicit.  It  embodies  a  great  number  of  excel- 
lent suggestions  for  the  forester  and  abounds  in  careful  observations,  the 
result  of  a  practical  experience  extending  over  many  years.  The  author 
gives  a  number  of  striking  instances  of  the  control  of  DemdrodomuM  deiwm- 
dations  through  attending  to  the  proper  time  for  beginning  and  ending 
timber-cutting  or  for  barking  operations  In  our  coniferous  foreata.  He 
shows  how  success  in  controlling  the  beetles  must  depend  on  a  precise 
knowledge  of  their  developmental  and  seasonal  peculiarities.  Considerable 
space  is  devoted  to  an  account  of  the  diseases  and  natural  enemies  of  the 
DendrfH'toni.  Then  the  8|)e<'iefi  arc  takcm  up  seriatim  and  the  seaaonal 
history  of  each  is  given  in  detail,  with  an  exhaustive  account  of  its  economic 
features  and  a  minute  r6sum6  of  Its  bibliography  and  the  basis  of  informa- 
tion  concerning  its  habits.  The  clear  and  profuse  illustrations  leave  nothing 
to  be  desired.  The  student  of  forestry  entomology  will  find  it  advantageous 
to  bind  both  bulletins  together  so  that  they  can  be  used  as  a  hand-book. 
The  only  (Titicinm  that  may  be  offered  is  that  the  author  should  have  pref- 
aced the  tC4'hnic*al  study,  which  appears  as  the  first  of  a  series,  with  a  brief 
account  of  the  Hcolytidie  In  general.  Such  an  Introduction  would  have 
been  a  great  aid  to  the  American  student  and  would  place  the  genus  so 
exhaustively  treated  in  its  proper  perspective  with  relation  to  the  other 
genera  of  the  family.  This,  however,  is  a  rather  unimportant  omiaalon. 
All  entomologists  will  congratulate  Dr.  Hopkins  on  his  fine  achievement  and 
desire  that  he  may  have  the  leisure  and  inclination  to  give  us  many  «*tn!lar 
studioH  of  othtT  S<H)Iytid  genera. 

W.  M.  WiicKLca. 

Third  Annual  Report  of  the  Committee  of  Control  of  the  South 
African  Central  Locust  Bureau,  by  Charles  P.  LorssBrRY.   Cape 

Town.  South  Africa,  p.  60  (1909). 

The  report  outlines  the  work  that  have  been  done  during  the  paat  year 
in  controlling  the  locust  plague  by  the  different  governments  in  South 
Africa  and  includes  the  proceedings  of  the  annual  meeting  at  Cape  Town, 
which  was  attended  by  the  representatlvos  of  most  of  the  districts  which 
are  sufTerlng  severe  loss  from  these  insects.  The  officials  concerned  are 
to  be  ronKratuIatod  on  the  united  and  systi'matic  efforts  that  are  l>ein|^ 
made  to  chock  the  ravagos  of  these  pests. 
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Current  Notes 

Conducted  by  the  Associate  Editor 

Dr.  A.  W.  Morrill,  who  was  recently  appointed  entomologist  to  the  Arizona 
Horticultural  Commission  and  the  Arizona  Agricultural  Experiment  Station, 
has  moved  his  headquarters  from  Tucson  to  Phcenix,  Arizona,  and  all  com- 
munications should  be  sent  to  him  at  the  latter  address. 

Mr.  F.  D.  Couden  has  resigned  his  position  with  the  Bureau  of  Ento- 
mology at  Washington,  D.  C,  and  entered  a  partnership  with  Mr.  Herbert  W. 
Meyers  under  the  firm  name  of  Meyers  &  Ck>uden.  All  communications  should 
be  sent  to  No.  432  Pioneer  Building,  Seattle,  Washington. 

Mr.  Harry  Severin,  who  recently  received  a  post-graduate  degree  at  the 
Ohio  State  University,  has  been  appointed  State  Entomologist  of  South 
Dakota.    Address,  Brookings,  S.  D. 

Dr.  A.  E.  Brunn  died  at  South  Woodstock,  Conn.,  September  30,  1909.  He 
was  a  graduate  of  Cornell  University  and  was  greatly  interested  in  ento- 
mology, having  published  in  1882  a  valuable  paper  on  the  Tineidse  infesting 
apple  trees  at  Ithaca,  N.  Y. 

Mr.  C.  H.  T.  Townsend,  who  has  been  engaged  in  investigation  work  on  the 
Tachinidse  at  the  Gipsy  Moth  Parasite  Laboratory  at  Melrose  Highlands, 
Mass.,  has  been  granted  leave  of  absence  by  the  Bureau  of  Entomology  in 
order  to  carry  on  entomological  investigations  for  the  Peruvian  government. 
He  will  establish  an  entomological  service  in  that  country  and  will  give 
special  attention  to  the  treatment  of  insects  affecting  cotton  and  fruit  trees. 
Great  damage  has  recently  resulted  to  these  crops  on  account  of  the  abundance 
of  certain  scale  insects  and  these  will  be  given  immediate  attention.  Address, 
Lima,  Peru. 

Mr.  Arthur  I.  Bourne,  a  graduate  student  at  the  Massachusetts  Agricultural 
College,  was  employed  as  assistant  in  the  entomological  department  of  the 
Connecticut  Agricultural  Experiment  Station  at  New  Haven  during  the  sum- 
mer. Mr.  Bourne  has  recently  been  appointed  an  expert  and  agent  of  the 
Bureau  of  Entomology,  Washington,  D.  C. 

Mr.  George  H.  Hollister,  who  for  three  years  has  been  field  superintendent 
in  immediate  charge  of  the  gipsy  moth  work  at  Stonington,  Conn.,  has 
accepted  an  appointment  as  forester  in  Keney  Park,  Hartford,  Conn.  Mr. 
Hollister  took  up  the  work  in  his  new  position  October  16th,  where  he  will 
have  charge  of  all  spraying  and  planting  work  in  a  seven  hundred  acre 
park,  which  is  well  endowed. 

Mr.  E.  J.  Kraus,  who  recently  resigned  from  the  Bureau  of  Entomology, 
accepted  an  appointment  as  Assistant  in  Horticulture  at  the  Oregon  Agri- 
cultural College,  Corvalis,  Oregon.  An  error  was  made  in  announcing  his 
change  of  address  in  a  recent  Issue. 

Dr.  H.  J.  Franklin  will  have  charge  of  the  Cranberry  sub-station  of  the 
Massachusetts  Agricultural  Experiment  Station  at  Wareham,  Mass.,  where 
he  will  conduct  extensive  experiments  on  insects  affecting  that  crop. 
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Mr.  8.  A.  Bobwcr,  who  was  A»istant  fn  I^i^aiEf  and  BoUaj  la  tlw  ra.T«r- 
sltr  of  Colorado,  has  been  appotnted  an  Agent  and  Expert  la  tbe  Bcre*;: 
of  Eatoniolog7«  Waahlnston,  D.  C. 

Mr,  Mrron  H.  8wenk«  who  for  aereral  yeara  baa  been  Aaalstaat  Eaioi&olo- 
gfjit  of  tbe  Nebraaka  AKricaltnral  Eziierfinent  Station,  baa  been  appi^^ated 
Adjunct  Profeaaor  of  Entomology  at  the  Unireralty  of  Nebrmaka. 

Tbe  Dlrialon  of  Inaecu  of  the  United  Sutes  National  Maaeom  haa  biot«^ 
to  ita  new  quartera  in  tbe  new  muaeum  building,  which  la  rapidly  iM^Lrtag 
completion.  Tbe  rooma  aaalgned  are  on  the  top  floor  of  the  balldlag  and 
for  the  flrat  time  In  many  yeara  enough  space  Is  available  to  prorid^  the 
apedalisti  with  comfortable  working  room  and  to  allow  the  large  and  Ta In- 
able  collections  to  be  readily  available  for  consultation  and  atudy  aa  well  as 
to  permit  of  their  further  growth.  The  building  is  fireproof  and  moat  of 
the  collections  hare  been  tranaf erred  to  trays  that  are  kept  la  fireproof 
steel  cases.  This  Insures  the  safety  of  type  material*  which  will  be  sreatly 
appreciated  by  all  working  entomologists. 

The  Exhibit  of  Economic  Entomology  of  the  Bureau  of  Entomology,  which 
has  t>eeD  displayed  at  tbe  Yukon-Alaska  Exposition  at  Seattle,  WasblnKtuOL 
thia  Huinmer,  baM  lxH«n  piicked  uml  shipped  in  two  sections.  One  aectioii  haa 
been  sent  to  the  United  States  Land  and  Irrigation  Congreaa  at  Chicago 
and  the  other  to  the  National  Com  Exposition  at  Omaha,  Nebraaka. 

Mr.  Fred  Maakew  haa  resigned  from  the  Bureau  of  Entomology  to  become 
AsNiMtiint  Hu|»erlDtendent  of  tbe  California  State  Insectary  at  Sacramento, 
California. 

Mr.  K.  A.  Schwarz  and  Mr.  F.  C.  Bisbopp  of  the  Bureau  of  Eotomology 
are  in  Mexico  collecting  and  making  investigations  of  the  ticks  of  that 
country. 

Mail«Kl  DeoeinlMT  22,  1901). 
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Bee  diseases,  115, 116,  117.  118. 
Berger,  B.  W.,  261. 
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Bordeaux,  57,  134,  206,  337. 
Bordeaux  spraying  and  hoszIi^h.   67. 
68.  72,  78,  74,  76,  76,   77.    13T. 
139. 
Bot  flies,  266. 
Box  elder,  56,  212,  887,  434. 

aphis,  212. 
Boxwood,  434. 
Brltton.  W.  E.,  197. 
Hromus  clllatus,  283. 

Inermia,  233. 

mollis,  233. 

pratensis,  238. 
nronz*»  wire,  66. 
lirooks.   P.  E.,  260. 
Brown    rot,    130,   184,   154.    166.    157. 

219. 
Browntail    moth.   80.   247,    2S0     233 
non.  307.  319.  323,  843.  344.  345* 

4r»o. 
Bruchus  chlnonsis.  168,  164. 
Bruner.   l^wronce.   197. 
Bubonic  plagup.  266.  315.  330. 
Buck.  J.  K..  368. 
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Buckwheat,  56.  % 

Buffalo  tree-hopper,  212. 

Burdock,  393. 

Burgess,  A.  F.,  360. 

Bur-oak,  56. 

Buxus  sempervirens,  434. 

Cabbage,  202,  203,  209,  219. 

louse,  202. 

webworm,  209. 
Calandra,  165. 

oryza,  163,  166,  374. 

taitensis,   221,  222. 
Calcium  arsenate,  133. 
California    horticultural    quarantine, 
359-60. 

privet,  172,  207. 
Calliphora  vomltoria,  227,  229. 
Calllpterus  betulsecolens,  307. 

ulmifoUl,  306. 
Calophyllum,  438. 
Calosoma  beetles,  66. 
Calyx  cup  must  be  filled,  67-78. 
Candy,  330. 
Canker,  124,  125,  127. 
Cannon  powder,  317. 
Cape  Jessamine,  207,  283. 
Capnodlum  sp.,  466. 
Capsicum,  430. 
Carabld  beetles,  59. 
Carbon  bisulfide,  168,  215.  216,  326, 

328,  364. 
Carbon  di-sulfid  fumigation  for  grain 

infesting  insects,  161-165. 
Carbonic  add,  167. 
Carnations,  393. 
Carpenter,  G.  H.,  262. 
Carpocapsa  pomonella,  208. 
Carragana,  56. 
Caryomyla,  286. 

antennata,  292. 

cary«,  293. 

consobrlna,  292. 

holotricha,  293. 

Inanis,  292. 

perslcoides,  290. 

sanguinolenta,  293. 

similis,  292. 

tublcola,  293. 
Castor  bean,  378. 
Catalpa,  207. 

Cathartus  gemellatus,  165. 
Caterpillars,  59,  80. 
Cattle  tick,  253,  255,  265. 
Caustic  rotash,  96. 

soda,  176. 

soda  wash,  self-boiled,  130.  « 

wash,  207. 
Cecidomyildfl?,  231. 
Cecidomyiidae,     additional    rearlngs, 
286-98. 


Cecidomyia  johnsonl,  257. 

tublcola,  286. 
Cecropla,  451,  452,  453,  454,  456,  467, 

469. 
Cecropla  cocoons,  450. 
Cedar,  236. 
Celery,  393. 

Celtis  occidentalls,  435. 
Cement,  waterproof,  177. 
Ceratopsyllus  fasciatus,  266. 
Cereals,  215,  232. 
Ceresa  bubalus,  212. 

taurina,  193. 
Ceroplastes  cirripediformls,  207. 
Chaitophorus  sp.,  301. 

acerls,  306,  387. 

negundinis,  212,  387. 

popullcola,  388. 

species,  388. 

vlminalls,  388. 
Chalcidids,  123. 
Chalcodermus  sneus,  374. 
Chaparral  cock,  254. 
Chenopodlum  album,  354. 
Chermes  abietis,  307,  352. 

cooleyi,  352,  353. 

coweni,  354. 

larlcifoliie,  363. 

plnicorticis,  307,  353. 

strobilobius,  307. 
Cherry,  211,  219,  281,  306,  383,  398, 
446. 

aphis,  306. 

scale,  206. 

slug,  211. 
Cherries,  sweet,  133. 
Chestnut,  291. 
Chickens,  163. 
Chicken  fiea,  201. 
Chinaberrles,  377,  378. 
Chinese  figs,  878. 
Chionaspls  euonyml,  207. 

furfura,  206. 

pinifolise,  211. 
Chittenden.  F.  H.,  260,  261. 
Choke  cherry,  56. 
Cholera,   42,  266. 
Cholera  bacilli,  42. 
Chrysanthemum,  430. 
Chrysomelidse,  204. 
Chrysomphalus  obscurus.  296. 
Chrysomyla  macellarla,  266. 
Chrysopa  larvse,  219. 
Cicada,  66. 
Cincticomia,  286. 

globosa,  291. 

podagne,   291. 

pustulata,  291. 

simpla.  291. 
Circium  lanceolatum,  393. 
Cltronella,  179. 
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Cltnii,  215,  323,  430,  433,  448,  449* 

466 
atnit  white  flr,  448,  449. 
Cladobiui  rufului,  ZOO, 
ClaytOD  gas,  168. 
Clinodiplosis  caryv,  293. 

spirv,  293. 
Clover,  $6,  211,  393. 

red,  153,  354,  393. 

white,  354. 

yellow,  153. 

leaf  beetle,  153. 

seed  caterpillar,  210. 
CoaKuliDe,  177. 
Coal  Ur  diilDfectADts,  179. 
Coccidie,  Califomian,  359. 

preliminary    list   of   Wisconslii, 
296-98. 
Cockerell,  T.  D.  A.,  79. 
Cocliroach,  314. 
Cockscomb  elm  gall,  306. 
Coroaniit   trees,  220,  223. 
Co<tmniit    tn*««    In    the    Society    Is- 
lands,   iiuMH'ts    affectlnic,    220- 
223. 
Cocclnellid  larva^,  219. 
Coccus  elongatus,  438. 

hesporidum,  436. 

iamia>,  482. 
Codling  or  apple  worm,  323. 
Codling  moth.  53,  67,  68.  71.  77,  78. 
135.  139.  141.  142.  159.  208,  219, 
237.  238.  239.  245,  337.  843.  364. 

notes  on  recent  experiments  for 
control  of,  135  141. 

spraying,  67. 
CofTee  bean  weevil,  additional  notes 
upon  breeding  of,  373-381. 

blbllogniphy.  378-3K1. 
roloiiH,   430. 

CollniiH  vlrglnlanuf*.  252. 
CollHrdH.  202. 

rolhir  rot.  143,  14ri.  146.  243. 
(\)lophii   iilinlcoln,  306. 
Colorado  |M)tato  b«'etl(*.  232. 

\v«*f4torii  Hprond  of.  235. 
rommorclal  liistTtlrldoH,  213. 
ComiiHTilal   IlinoHulfur.  213. 
Coininon  grain  w«m»vH,  374. 
Common   losrrhafvr,  465. 
Con«»  no8«'H,  Stlfi. 
Conotrathfliis.  1»»o 

ansKlyptirns.    IrtO. 

nt>nnphar.   iri4,  207. 
(Nmtarlnla  vltlrola.  257. 
Cool«'> ,  U    A  .  l>:»  I>7. 
Coop«'r.  \V    K.  2:.**. 
Coop«r*H  dip.  3:tl 
(*oppor  still phldf.    133. 
ron»thrn  pliimlrornls.  227 
Corn.  :\\.  :.♦*..   Irt3.   Irt.'.   193.  203.  204. 
210.  21.-;.  334.  873.  375,  376,  463. 


^Com,  notes  on  two  Insects  fooad  te, 
463. 

ear  worm,  384. 

field  ant,  30.  SI. 

rootraphis,    SO,    SI.    203. 

root-worm,  30,  SI. 

sulks,  373,  S75,  S77.  S78. 
Comas,  445. 

stolonifera.  39S»  42f. 
Corrosive  sublimate,  179,  SSO.  SSI. 
Cotton,  37,   124,   20S,   S04.    SOt.   Sit, 

374,  376,  377,  S78,  S9S. 
Cotton,  E.  C,  86. 
Cotton  boll-weevil,  804.  S2S,  874,  S77. 

root-louse,  208. 

tail  rabbits,  252,  864. 

tape,  179. 
Cottony  cushion  scale,  S2S. 

maple  scale.  48S,  444. 

maple-leaf  scale,  4S6. 
Cottonwood.  355.  856.     . 

broad-leaved.  356. 

narrow-leaved,  856. 
Cow-pea,  163,  164.  209. 

pod  weevil,  874. 
Cratsegus,  854,  898. 

crusgalli.  855. 

macroca]>etra.  855. 

occidentalis.  855. 
Cranberry  pests.  46-48. 

bog  insects,  46,  48. 

worm.  48. 

worm,  blackhead,  47. 
Creolin.  192. 
Creosote.  328. 
(^riocerls  asparagi,  878. 
Crosby,  C.  R.,  871. 
Croton.  438. 

(^rown  gall,  247,  250,  285. 
Crows.  279.  280. 
Crude  oil.  179.  328. 
Ctenocephalus  canls,  198. 
Cucumbers,  166,  219. 
Culex,  321. 

Curculio,  154,  155,  156,  1S7.  S19. 
Curoullo   on    peach,   ezpeHment    In 

control  of,  154-159. 
Currant.  393,  445. 

black.  393. 
CutwormH,  30. 
Cyanide  of  potassium,  SO,    lt7.   iC8^ 

169.  170.  171. 
Cyanocltta  cristata.  253. 
Cynthia  moth,  363. 
Dactylis  glomerata,  8SS. 
Dahliait.  ri6. 
Danthonla.  287. 
Dakruma  coccldlvora.  887. 
Dasyneura  aromatic*,  889. 

cortlclR.  289. 

Kfmm.T.  28R. 

nuiritima.  288. 
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Dasyneuru  rudtfolii,  289. 

toweri,  289. 
Datana  miniatra,  363. 
Davidson.  W.  M.,  299-306. 
Davis,  J.  J..  261. 
Dendroctonus,  50,  53. 

pondeross?  51. 
Dengue  or  Dandy  Fever,  321. 
Dermacentor  nitens,  252,  420. 

paruninpertus     var.     margluatus 
252. 

variabilis,  256. 

venustus,  255,  256. 
Diabrotlca  longicornis,  463. 

vittata,  209. 
Diarrhcpa,  42,  43. 
Diaspinffi,  98. 

photomicrography,  95-97. 
Disapis  pentagona,  207. 
Dibrachys,  458-459. 
Dicymolomia  julianis,  236,  237. 
Diestrammena  marmorata,  79. 
Dipterous  parasites,  122. 
Disease,  34,  37,  38,  39,  40,  41,  43,  45. 
Disparene,  208. 
Doane,  R.  W.,  220-223. 
Dogs,  253,  254. 
Dog  and  cat  flea,  192. 
Dogwood,  429. 
Doryphora,  10-lineata,  209. 
Drepanosiphum  acerifolil,  306. 

braggii,  350. 

platanoides,  349. 
Drosophila  ampelophila,  226. 

Ear-worm,  30. 
Early  Moore  grapes,  257. 
Economic     entomologists,     proceed- 
ings, 1-66,  89-174,  201-220. 
Economic    entomology,    as]>ects    of 
progress  in,  25-35. 

demonstration  work,  336-41. 
Electric  fans,  168. 

Eleodes,    enemy    of    planted    grain, 
332-36. 

clavicornis,  335. 

dentipes,  335. 

extricata,  336. 

hispilabris,  336. 

nigrina,  336. 

obscura,  336. 

obsoleta,  336. 

opaca,  333,  335. 

pimeliodes,  336. 

suturalis,  336. 

tricostata,  336. 
Elephantiasis  or  Filariasis,  321. 
Elm.  54,  306,  353,  357,  363,  393,  448, 
445. 

American,  356,  435. 

Ehiropean,  356. 

white,  356. 

leaf  beetle,  204,  363. 


Elymus  americanui*,  233,  289. 
canadensis,  233. 

Embaphion  muricatum,  336. 

Empoasca  mali,  54-58,  55,  56,  57,  19, 
211. 
unicolor,  79. 

Enarmonia  interstinctana,  210. 

Enarmonia  prunivora,  237,  238,  239. 

English  grain  louse,  210. 
walnut,  442. 

Ennomos  subsignarius,  306. 

Enteritis,  42. 

Entomological  investigations,  impor- 
tance of  proper  method  in,  99- 
106. 

Entomological  notes  for  Missouri  for 
the  season  1908,  218-220. 

Entomologist,  publications  of  station, 
268-277. 

Eriocampoides  limacina,  211. 

Erysipelas,  43. 

EstridsB,  266. 

Ethyl  alcohol,  226. 

Eucalymnatus  tessellatus,  435. 

Eudemis  vacciniana,  47. 

Ehilecanium  nigrofasciatum,  192,  206. 

Euonymus  scale,  207. 

Euproctis   chrysorrhcea,   80,   307. 

European  castorbean  tick,  256. 
fruit  lecanium,  443. 
peach  scale,  441. 

Evergreens,  53,  296. 

Express  cars,  44. 

Fagus  ferruginea,  385. 

sylvatica,  385. 
Fall  web  worm,  450. 
Felt,  E.  P..  39-44.  80,  193,  257,  286-93. 

307,  342-45,  471. 
Fermented  cider,  226. 
Fermenting  fruit,  226. 
Femald,  H.  T.,  278-79,  279-80. 
Festuca  pratensis,  233. 
Ficus.  283. 
Field  larks,  252. 
Field  mice,  153,  256. 
Fig,  378. 
Fire  worm,  47. 
Fish,  313,  321. 
Fish-oil  soap.  58. 
Fiske,  W.  F.,  and  Thompson,  W.  R., 

450-460. 
Flax,  305. 

Fleas,  266,  268,  321. 
Flesh-flies.  227.  229.  268. 
Flies,  40.  41.  42.  43.  44.  45.  265. 
Florida  orange,  new  enemy  of,  448- 

449. 
Flower  flies.  306. 
Food.  40.  41. 
Forbes.  S.  A.,  25-35. 
Forest    insect    control    at    a    profit* 

an  example  of.  49-51. 
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Forest  trees,  seeds,  53. 
Formica  fusca,  211. 
Fox-tail  grass,  233. 
Fraxlnug  oregona,  354. 
Frosted  scale,  442. 
FniJt  insects,  deciduous,  62. 

flies,  268. 

worms,  47. 
Franklin,  Henry  J.,  46-48. 
Fuller,  C,  262. 
Fumlgatloti  and  dipping  experiments, 

Biimmary  of,  169-173. 
Fumigation,  dosage  and  time  of  ex- 
posure, 280-83. 
Fungus,  466. 
Fungous  diseases,  132. 

Oahan,  A.  B.,  236-237. 

Oaleopsis  itMrahtt,  2S7. 

Oalerucella  luteola,  204. 

Galvanized  iron  trays,  179,  190. 

Garden  crops,  209. 

Garden  toad,  153. 

Gasolene  torches,  59. 

Gasoline  power  outfit,  155. 

Gates,  B.   N.,   117-120.  465-466,  466- 

467. 
Geckos,  221. 

Geococcyx  californianus,  254. 
Geranium,  garden,  393. 
Giant  ragweed.  288. 
Gillette,  C.   P.,  351-57;    385-88. 
Gipsy  moth  60.  80,  247.  273.  285.  818. 
319.  322,  323.  325.  343.  344,  450. 
455. 

parasite  laboratory,  59.  60,  62. 
QloHutar  Rcn\f\  446. 
OJoomy  »colr,  204.  207. 
Gloitiiltta.  26r» 
Glypha.  398. 

KlmpllcipeR.  399. 
Golden  rod,  354. 
Gossard.  II.  A  .  197.  313-24,  469. 
G<>o8<»berr>'.  393. 
Grain.  210.  231.  316.  332.  336. 
GralninfcHting  insects.  161. 
Grap«\  362.  434.  442. 

wild.  3r.2. 

blossom  mldce,  2r)T. 

loaf-hopper.  r»9.  273. 

phylloxera.  161. 
GniphotMi  tiebulosuR.  211. 
OrmBurM.  SO,  6fl.  57.  125.  231.  316.  342. 
Qr»itihoi)|i^r«.  30.  343. 
Gravol.  66. 
Gr<'en  aphis.  174. 

appb*  aphis.  2oS.  306 
On^nhoun^   €(\,  €1'.  63.  79. 

ctrfh*»tl«^  4S0 
Oroiinrl  squirn^ls.  30. 
Orouso.  256.  257. 
Gylii«a  plK.  256. 


Hackberry,  207,  485. 
Haemaphysalis,  2^ 

chordeilis,  252. 

leporis-paloatria,  25S,  254. 
Hairy  root  ili-i  um',  :r^:^. 
F I  lima  me  Us  virfdtiica,  353. 
TIamamellsle»  spfnonua,  804£»  3SS,  S55. 
Handpicktng.  a»2»  4(K).  4e&. 
Hand  pump,  68,  7S«  78« 
Hardy  hedge,  2SS. 
Hard  wood,  53. 
Hares,  253. 

irnrlequin  cabbai^t'  bug,  114,  209. 
Harris  sparrow    253. 
Hawthorn.  30ri. 
Hayhurst,  Paul.  281-284. 
Hazel,  56,  398. 
Headden,  W.  P..  289-245. 
Headlee,  T   J.,  870. 
Heart  water,  820. 
Heart  weeds,  30. 

Helianthus  grosseserratus.  S9S 
Heliophila  albilinea.  210. 

urjlfinncta,  204. 
Heliothis  obsoleU.  209. 
Hemerocampa  leucottlgma,  46S. 

H'   iilH  Jio'haniua    iLH'tiiidi.-^U^lr,    2S0. 

H*^niit^jthf rical  scaUs  489. 

lUniiN].-;     liMfflJtf,    459. 

Herbaceous  plants,  56.  56. 

Herms,  W.  B.,  223-280.  2eS-M. 

Hemp,  56. 

Herrick,  G.  W.,  841-42. 

Herrlck.  G.  W..  and 

Hamed.  R.  W..  298-95. 

Hessian  fly.  89.  208.  281.  222.  US.  214. 

317    323. 
Hickory.  286.  292.  298.  295.  S52.  2C2. 

443. 
bark  borer,  368.  864. 
lecanium,  442. 
Hinds.  W.  E..  161-165.  214-218. 
H  piM  Lit* 

Holcus  lanatus.  233. 
Honey.   115.   116.   179.   182.    S29.   230 

331. 
Honey  bees,  175. ' 
Honey    bees    gathertnir    honer-d^^w 

from  a  scale  insect,  PlijiiokfT- 

mes  picea*.  466-467. 
Hontfj*  UH*uKt,  485. 
Hon*»y»ucki^.  393. 
H      *    '     F!,    21-124. 
Hooker.  W.  A..  251-257.  40S--t28 
Hop.  354. 

Hopkins,  A.  n..  49-51.  470,  471. 
Hmj*p*t  dozi'T    57.  58. 
Hormnphln  hamamrUdla^  253,  254. 
Horned  toadii,  153. 
Ilorte,  £53. 
Hor!i**ch**fitniit.  393. 
Hor84>flie8.  266. 
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Horse  rftdish,  393. 

Hot  water,  328»  329. 

House  fleas,  192. 

House-fly,  34,  39.  40,  42,  43,  44,  45, 

266,  267,  268. 
economic  status  of,  39-44. 
Howard,  C.  W.,  311. 
Howard,  L.  O.,  261,  305,  469. 
Humidity,  216. 
Hunter.  W.  D.,  197. 
Hyalomma  sBgyptium,  254. 
Hyalopterus  arundinis,  354. 
Hydrocyanic  acid  gas,  166,  168,  169, 

171,  215.  216.  249,  383,  399. 
Hydrocyanic    acid    and    carbon    di- 

sulfld  gases  as  fumigants,  214- 

218. 
Hypericum  mutilum,  289. 
Hyponomeuta  padella,  306. 
Hymenopterous  parasites,  123. 
Hypo.  97. 

Iguanas.  255. 
Indian  meal  moth.  168. 
Injurious  insects.  33. 
Insect  behavior  and  its  economic  sig- 
niflcance.  recent  work  in,  223- 
230. 
Insect  behavior  (bibliography),  230. 
Insect  photography  and  photomicrog- 
raphy. 89-94. 
Insectary.  56.  59.  60,  61,  62,  63,  64. 

180.  389-390. 
Insects  and  legislation,  342-45. 

relation   of,   to   human  welfare. 
313-24. 

of  the  year  in  Georgia,  206-210. 

of  the  year  in  Iowa,  210-212. 
Ipomoea.  430. 

Iridomyrmez,  humilis.  174,  181,  324. 
Ivy.  348. 
Ixodes.  421. 

cookei.  253.  254. 

ricinus.  256. 

scapularis,  253. 

signatus.  464. 
Ixodoidea,  251. 

Jack  rabbits,  252. 
Jenne,  E.  L.,  367. 
Jones,  P.  R.,  87. 

Journal  Economic  Entomology  Pub- 
lishing Company,  467. 
June  bug.  363. 

Kellogg,  V.  L.,  471. 

Kermes,  207. 

Kerosene,  179,  202,  328. 

Kerosene  emulsion,  128,  131, 192, 198, 

202,  208.  212,  218. 
Knot  grass,  893. 
Kreso,  828. 


Kiloscale,  172. 
Kumquat,  283. 

Lace-wing  flies,  204,  221. 
Lachninse,  385. 
Lachnosterna,  64. 
Lachnus  agilis,  385. 

occidentalis,  300. 

pini-radiataB.  299. 

species,  385. 
Lactic  acid,  226. 
Lady  beetles,  273,  306. 
Lantana,  430. 
Lantana  bug,  430. 
Lappa  officinalis.  393. 
Large  black  ant.  211. 
Larix  americana,  353. 
Lasioptera  cassise.  287. 

clarkei,  287. 

danthoniae,  287. 

galeopsidis,  287. 

murtfeldtiana,  288. 

riparia,  287. 

spineafolia,  287. 

virginica,  287. 
Lasius  aliena.  203. 

niger,  203. 

niger  americanus,  30. 
Lead  arsenate,  147,  155, 156,  157, 158, 
243. 

sulphide.  133.  135. 
Leaf  hopper.  57.  58.  79. 
Lecanium  cary»,  442. 

cerasifex,  444. 

cockerelli.  443. 

comi.  441,  442.  443.  444,  446. 

magnoliarum.  441,  448. 

nigrofasciatum,  446. 

ole«.  466. 

persicse.  441.  447. 

pruinosum.  442,  446. 

prunastri.  446.  447. 

quercifex,  445. 
Lemon,  283. 

Lepidosaphes  gloverl.  220. 
Leprosy.  43.  321. 
Leptinotarsa  decemlineata,  285. 
Leptus,  342. 
Lesser  apple  leaf-folder,  211. 

Apple   worm,   eggs   and   stages, 
237-239. 
Lettuce.  219. 
Levlson.  J.  J..  363. 
Leucodesmia  typica,  237. 
Uce,  266. 
Lilac,  393. 

Lime-sulfur  mixture,  self-boiled,  as  a 
summer    treatment    for    San 
Jos<^  scale.  130-133. 
Lime-sulfur  wash.  171,  172,  173.  192, 
193,  206.  207. 
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Ume-sulfar    wash,    self-boiled,    ISO, 

133,  134.  135.  364. 
Lime  water.  157. 
Linden.  434.  445. 

borer.  363. 

European.  363. 
Uparidjp.  450. 

Liriodendron   tuHptfera.  447. 
Little  brown  cricket.  202. 
Little  ermine  moth,  305. 
Lixards.  257. 
Locusts.  316.  317. 
Locust.  79.  442. 
Lolium  perenne.  233. 
Long  soft  scale.  43S. 
Long-tailed  mealy  bug.  431. 
Lounsbury.  «".  p.,  472. 
LocilU  caE^r.  237.  tSS.  229. 
Ludlow.  C.  S.,  19S. 
Luna.  460. 
Luperodes  brunneus.  204.  209. 

Macrodactylus  aubspinosus,  465. 
Marrosiphum  munaria.  210.  212. 

orrho^^rpus.  Z*H. 
Magnolia  acuminata,  44$. 

soft  scale.  44* 
Malaria.  26<>.  315.  320.  321. 
Malicnant  jaundice.  32i». 
Malra  rotundi folia.  3X. 
Maple.  36.  .'6.  79.  207,  349.  35*>.  434. 
44' 

har»!.  Z**^ 

Norway.    3«*6 

r»Hi.  2»'»4 

silrer.  ^•4.  3.'4.  3:*3. 

soft.    !92.   *9«*.   3i^ 

*u*car.  2'»4.  3^7 
Mancirr»p=;>  icn  ;la- ;*.  266.  42»'*.  426. 
Marmala  *•».   13! 
Marsh.  S-    ;.->.=s*r— ,  ;>7 
May»»r:o:a    f^-i-ric-or.   2«''S.    23!.   232. 

aT-i:.r.   23.T 
Ma>fv.  3:4 

M*a:>  V;-c.  22! 
M»»a:    w.^rTE.  227 
M^A'<.    44      4"      •'^         ••• 

MetJ:**^:  •  c*   tE'-.^T.  *€-.  >-  Az\  m^'h- 

•  -*«.  :-*  i-i* 
M-»:i=i.  -    K  :. .  --  ** 

M-HjMr    3   • 

Melar.^i  A^.•^--!  ;"r.  ■■.••    .'■•t*  ?:r.  3'*' 
*^::- :*    **T 


Mint.  2S8. 

Miscible  oil.  80,  173,  20«. 

Mist  spraying  and  Boacde.  7«,  T2,  7C» 

77.  158. 
Mites.  121. 

Mites  airecUng  chldcema,  341--A2. 
Moisture,  224. 
Molaaaea,  331. 
Moles.  30. 
Mole-criclcet,  209. 
Moonlight    night    ezperimeoLs.     164, 

167. 
Moeqnitoes.  34.  98.  2C5.  SCS.  32*.  12L 
Mourning  cloak  batterflr.  227 
Mulberry.  207.  434.  445. 
Murgantia  histrionica,  104-114.  2»^ 
Murtfeldt.  Mary  E..  2lS-22»>. 
Musca  domestica,  264. 
Mustard.  219. 
Mytilaspis  pomomm.  2iX. 
Myzus  cerasi.  3'>6. 
persicjp,  219. 

Naptbaline.  179.  192. 

National   insectlde  bilU   protgig—   of. 

461-462. 
Neellie.  C.  R..  191. 
Nematode  root  knot,  2SS. 
Neolasioptera  ambroaije.   2AA. 

menthip.  288. 
Neolecanium  comuparruoi,   44$ 
New  cotton  beetle.  2*4.  2»^ 
New.*II.    Wllmon.   174-lM.    IW.    :'♦ 

32 
New  Ori^^aas  ant,  181. 
Nicholson.  J    F..  195. 
NodoDota  puntieollis.  2S7 
Notes  of  zh^  year  il*«)*i   frotn  No-— "* 

rarolina,  ^M -22»> 
Notcloph:is  anri^oa.  3>>5. 
Nurse r>  ic<p«H:rioB  in  UoalsiajtA.   2^3- 

Nur*ii»ry     inspectiott     la     lfla»«*«o'a. 
24«y-247 
in   Nor'h   (^aroliBa.   3:J3>3.io 
IE    MjirT:.%n.l.  24*-23l. 
Nirs-ry    *o.  k.  33.   .'7.    14».    in.    trj, 
-•    2   -.  216.  244.  2«.  tS^\  •«. 
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259.  341 -ex 


«-r^^   :••-   ;>^^   ::^i.  2*2.  »X  431.  44C 
:   i.  €     ••;    44" 


MeMt*.  2:> 
Membra*-..!  ^^j-    *  •' 
MeTTila  =:x-%*  *"  •    -"* 
Meilcaa   ^-^**r.r.   '-.        »    -vt 

Mcrodus  Ut:«-:=«-'  .*   * ** 
41.  42 
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OecanthuB  nigricornis,  79»  126,  127. 

nlveus,  79,  126,  126,  127. 
Oedemerids,  228. 
Oils  of  sassafras,  179. 
Olive,  323. 

scale,  440. 
Ophion,  454,  456,  457,  459. 
Opthalmia,  266. 

Orange,  167,  207,  283,  328,  448,  449. 
Orchard  grass,  233. 

pests,  34. 
OribaUdse,  362. 
Ornithodoros,  361. 

megnini,  252. 
Osage-orange,  434,  445. 
Oyster  shell  scale,  368,  429. 
Oxacis,  223. 
Oxyurls,  48. 
Oyster-shell  bark  louse,  206. 

Packing  bouses,  226. 

Palm  trees,  223. 

Pandanus,  221. 

Panicum,  30,  463. 

Papaipema  nitela,  210. 

Paraleyrodes  perseae,  448. 

Parasite  work,  types  of  cages  found 

useful  in,  121-124. 
Paris  green,  76,   133,   136,  147,  155. 

205,  280,  387. 
Parasitic  fungi,  175. 
Parrott.  P.  J.,  79,  87,  124-127,  805. 
Patch,  Edith  M.,  35-36,  198. 
Peach,   125,   128,  130,  131,  182,   134, 
154,  155,  156,  157.  158.  159,  160, 
169,  170.  171.  172,  206,  207.  208. 
219.  288.  295,  383.  393.  442.  443. 
445,  446.  447. 
lecanium.  206. 
tree  borer.  207. 
twig  borer,  207. 
Peanuts,  168. 
Pear,  75,  79.  125,  241,  244,  388.  391. 

393.  434.  442.  446. 
Pear  blight.  248. 

Pecan.  283.  284.  298.  294,  295.  446. 
additional  insects  on  cultivated. 
298-95. 
Pediculids.  266. 
Pemphigus.  35. 

acerifolii.  35.  36.  354. 
betae,  354. 
corrugatans,  866. 
fraxinifolii,  354. 
populiconduplifolius.  366. 
populimonilis.  356. 
populitransversus.  356. 
tessellata.  86-36.  866. 
ulmifusus.  866. 
vagabundus.  356. 
Pentalonia    nigronervosa,    346,    847, 
848. 


Perllampus,  459. 
Perilitus  limidiatus,  899. 
Peronea  minuta,  46. 
Phenacaspis,  95. 
Phillips.  B.  F.,  87,  116-117. 
Phillips.  J.  L..  199,  280-88. 
Phorodon  humuli,  354. 
Pbyllaphis  fagi.  307,  885. 
Phylloxera  caryaecaulls,  296. 

c-fallax,  862. 

c-vensp.  852. 

intermedia.  352. 

vastatrix.  352. 
Physokermes  pices,  466. 
Phytonomus.  153. 

castor.  149. 

murinus.  149. 

nigrirostris.  153. 

punctatus,  150.  153. 
Pimpla  inquisitor.  459. 
Pine  bark  aphid.  307. 
Pinus  ponderosa.  53. 

strobus.  358. 
Pit-making  oak  scale,  481. 
Plague.  43. 
Plant  lice.  184.  273. 
Plant  louse  notes,  family  Aphididse. 

385-388. 
Platanus  occidentalis.  434. 
Plodia  interpunctella.  168. 
Plum,  56.  219.  283.  295.  354.  383.  393, 
434.  442,  445,  446,  468. 

curculio,  160,  207. 

moth,  237. 
Poa  pratensis,  233. 
Poisoned  bran  mash,  209. 
Poison  ivy,  484. 
Polydrosus  impressifrons,  79. 
Polygonum,  30. 
Polyphemus.  451,  460. 
Pomace  fly,  226,  227. 
Ponies,  426. 
Poplar,  79,  207,  393. 
Populus  angustifolii,  356. 

balsamifera,  356. 

tremuloides.  388. 

trichocarpa.  356. 
Potassium  cyanide.  173.  281.  328. 
Potatoes.  56,  79.  235. 
Potato  beetle.  209. 
Prenolepis  parvula.  348. 
Price,  H.  L..  311. 
Promethea.   451.    452.    454,    455,    456, 

459,  460. 
Prunes,  393.  442. 
Pseudococcus.  221. 

adonidum.  481.  482.  483. 

citri,  432.  433. 

pandani,  220. 
Ptelea  trifoliata.  435. 
Pulex  cheopis.  266. 
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Pulyinaria  acericola,  435. 

innumerabilis*  433. 

yiUs»  433»  435,  438. 
Purple  beech,  307. 

Purulent  conjunctivitis,  Egyptian,  43. 
Pyrethnim,  192. 
Pyrus,  305. 

Quack  grass  (Agropjrron),  a  host  of 

Hessian  fly,  231-234. 
Quail,  252,  253,  254. 
Quaintance,  A.  L.,  130-133. 
Quercus  coccinea,  434. 
Quicklime,  155,  158. 
Quince,  219,  283,  434. 

RabbiU,  253,  254. 

Ragweed,  393. 

Ranatra,  227. 

Raspberry.  56,  79,  125,  126,  127,  393. 

wild.  393. 
Rat  flea,  266,  320. 
Red-bugs,  341. 
Red  headed  fungus,  207. 
Red  spider,  209. 
Red-striped  cranberry  worm,  46. 
Reed,  W.  V.,  369. 
Rhabdophaga  cauUcoIa,  290. 

elymi.  289. 

hirtlcornls,  290. 

latebrosa,  290. 

rileyana,  289. 
Rhopalomyia  oastanesp,  291. 
Rhopalosiphum  viola'.  303. 
Rhubarb,  56. 
Rhus,  442. 

toxicodendron.  434. 
Rhynchltes  blcolor,  465.  466. 
Rhyncophora.  204. 
Rlclniis  communis.  378. 
Robin.  2r.4. 
RoblnHon.  L.  E..  250 
Rocky  Mountain  ^raHshoppor.  322. 
Root-IouRe  or  hhio-buK.  203 
Rose.  79,  257.  ^91.  392.  393.  394,  442. 
RoHe  b«MtIo.  363. 
Rosa    blanda.   393. 

Rose  cuculio  in  MassachuBetts,  465- 
466. 

.Iapan«*KO,  4»I.'i. 

uild.   393.   4»;.-,. 
RoHonfild,  A    n  .  2K3  85. 
Rulac  nrjiunHo,  387. 
RuHty   tuHHork   moth,  305. 
Ry«\  231.  317 

8ark«'nomyla.  2S6 

pnrkanii.  2I«n 

portiTJi'.  2fM 

viburnlfolia.   290 
SaisMotia    fliirum.    439 

h<»mlsphn»rira.  432.  430 


Saissetla  nigra,  440. 

oles,  439,  440. 
Sanders.  J.  O.,  80-94,  429-44S. 
Sanderson,  E.  D.,  50-M.  lSS-141.  2tt- 

77,  309,  864,  88»-S90.   4€l-MS. 
Sanderson,  E.  D.,  and   Jackson,  A. 

D..  891-408. 
San  Jos6  scale,  84,  89,  127-119,  180, 

131,  182,  188,  164.  1«9.  170.  171. 

172,  206,  211,  247.  248.  249,  2S0. 

280,  281,  282,  288.  28S.  819,  222. 

337,  840,  848,  882.  884. 
Sanninoidea  exltiosa,  207. 
Saperda  vestita,  868. 
Sarcophagid  fly,  45. 
Smtumiids,   notes   on    imrasltea    of. 

450-460. 
Sawyer  beetle,  66. 
Scalecide,  172. 
Scale  insects,  97,  98. 
Scapteriscus  didmctylus.  209. 
Schizomyia  pomum,  290. 
Schizoneura  amerlcana.  806. 
lanigera,  208,  211,  866. 
rileyi,  357. 
ulmi,  356. 
Schoene,  W.  J.,  199. 
Scolytus  quadrispinotus.  868. 

rugulosus,  207. 
Scotch  pine,  211. 
Scott,  W.  M.,  260. 
Screw  worm  flies,  266. 
Scurfy  bark  louse,  206,  868. 
Sensitive  plant,  287. 
Septicemia,  43. 
Service  tree,  806. 
Setaria,  30. 
Setaria  glauca,  468. 
Severin.  H.  C.  and 
Severin.  H.  H.  P..  296-98. 
Sherman.  P..  Jr.,  201-206,  886-41.  882- 

385.  470. 
Shields,  sticky,  68. 
Short-tailed  mealy  bug,  482. 
Shot-hole  borer,  207. 
Siberian  crab4ipple,  292. 
Sigalphus  curculionis,  124. 
Silk  worms.  818.  450. 
SilvanuR  surinamenslt,  168,  168. 
Siphocoryne.  306. 

ronii.  304. 
SkinkR.  221. 

Skinn^^r.   Honry.  192,  267. 
SI«'(>pinK  Rickness.  816,  820. 
8linK«»rlnnd.  M.  V.,  196. 
Smart  w«»od8.  30.  398. 
Sm<TinthuR  gemlnatus,  105. 

JnmairenRis.  106. 
Smith.  .1    B..  S8.  371. 
Smith.  R    1  .  108-114. 
Snow-whlt(>  linden  moth,  806. 
Sodic   arR<*nite.  244. 
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Soft  brown  scale,  436. 
Soft  scale  insects,  identity  and  syn- 
onymy of,  428-448. 
Solanum  rostratum,  286. 
Solidago,  289,  354. 
Snow,  P.  H.,  83. 
inowball,  B€. 

Snowy  tree  cricket,  125,  126. 
South  African  ticks,  252. 
Sparrow  hawk,  254, 
Sphenophorus  obacurus,  221. 
Spinose  ear  tick,  252. 
Spiraea,  287,  293.  434. 
Spilochalcis,  459. 

Spilocryptus,  454,  456,  467»  458,  459. 
SpiHllosis,  320. 
Sponge,  sweetened,  180. 
Spotted  fever,  255. 

Uck,  255. 
Spring  grain  aphis  or  green  bug,  210, 

306. 
Spruce,  353,  354,  385,  467. 
Spruce  gall  louse,  307. 
Stable  fly,  266,  267,  268,  806,  320. 
Stalk  borer,  210. 
Steen,  J.  W.,  262. 
Stegomyla  calopu?*  266. 
Stiles,  J.  C,  362. 
Stomoxys,  266,  305. 
Storage  prcMiwcts,  216. 
Straw    152 
Strawberry,  202,  211,  250,  284.  393. 

foot   worm.   211. 

weevil,  202. 

wild,  393. 
Striped  cucumber  beetle,  209. 
Stryphnlne,  280. 
Sturnella  magna  neglecta,  262. 
Sugar,  183,  329,  330,  831. 
Sugar  beets,  56,  354. 
Sugar  cane,  45. 
Sulfur,  209.  317. 
Sulfur  dioxide,  168. 

lime  wash,  78,  128. 

and  slaked  lime,  209. 
Sumac,  56,  398. 
Summers,  H.  E.,  127-129. 
Sunflower,  288,  393. 
Sweet  clover,  158. 
Swenk,  M.  H..  332-86. 
Sycamore,  434. 

Symons,  T.  B.,  169-173.  248-261. 
Syringa.  56. 
Syrphidfle.  306. 
Syrphus  larvae,  219. 
Syrup.  188.  330. 

Tachina  fly  eggs,  899. 

Tachinid  flies,  458,  467,  458. 

Taenia,  48. 

Tar,  179. 

Taylor,  B.  P.,  154-169.  237-289.  260. 


Temperature.  216,  224. 
Tenebrio.  227. 
Tent  caterpillars,  46^. 
Terrapin  bugs,  113. 
Terrapin  scale,  192,  446. 
Teasellttted  scale   435. 
Testudo  Polyphemus,  264. 
Tetraneura  ulmlcola,  353. 
Tetranyehus  gloverl,  209. 
Tetrastichus,  278,  270. 
Texas  fever  265.  266,  320. 

tick,  266,  3ia,  320. 
Texas  fly,  26S, 
Theobald,  F.  V..  261. 
Theronia  atlantse,  455. 

fulvescens.  466. 
Tlif-anr-^   393. 
Thorn.  354. 
Thorn  apple,  56. 
Thru9h,  254. 

Thyridopteryx  ephemeraeformis,  286. 
Ticks.  64,  252,  253,  256,  257,  403.  404. 
426. 

host  relations  of,  251-257. 
Tick-boume  diseases,  266. 
Tilta  amerlcaDa,  434. 
Timber  worms,  53, 
Timothy.  233. 
Titus.  E.  O..  148-153. 
Tobacco,  174,  202,  203,  208.  216. 
Tomatoes,  166. 
Tomneyella  llrlodendH,  447. 
Toxoptera,  212. 

^amtnum,  210,  212. 
Tree   crickets   and   injury   to   apple 

wood.  124-127. 
Tree  tanglefoot,  58.  179. 
Trichocephalus,  43. 
Trlchogramma,  399. 
Trlticurn   vulgare.  233. 
Trombidium,  342. 
Troptcal  horse  tick,  252. 
TrypanosomlaBla,  tS%. 
Tsetse  fly,  266,  320. 
Tuberculosis,  45.  266. 
Tucker,  E.  S.,  373-381. 
Tulip  soft  scale*  447. 
Turnips,  209. 
Tussock  moth,  368. 
Typha  or  cat-Uil,  237. 
Typhoid  bacilli.  40,  41,  42. 
Typhoid  fever.  40,  41.  42,  44,  45,  168, 

266.  315. 
Typhlocyba  bifasciata,  79. 

ros»,  79. 
Tyroplypbiia  breviceps,  377. 

Ulmus  campestris.  356,  357. 
Umbrella  tree.  207. 

Van  Duzee.  E.  P.,  79. 
Vanessa  antiopa,  227. 
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VaseUn*,  1S1« 
Verbena,  tn,  4S0. 
Venrain,  blue,  SM. 
VIbumam  pninifolium,  4S4. 
Vine  cottony  ■oale,  4S8. 
Violet,  79,  167. 
VitU  bicolor*  287. 

Warburton«  C,  269. 

Waahbnrn.  F.  L..  64-68,  86.  246-247. 

Water  scorpion,  227. 

Webster,  F.  M.,  99-106. 

Webster,  R.  L.,  198,  210-212,  260.  463. 

Weeping  birch,  806. 

West  Indian  peach  scale,  207. 

Whale  oil  soap,  128,  181,  179,  363. 

Wheat,  81,  89,  208,  210,  281,  232,  288, 

806,  817,  818,  882,  883.  884. 
Wheat  head  army  worm,  210. 
White  fly,  107,  207. 

gmbe,  80,  64. 

marked  tussock  moth,  468. 
Wilson,  H.  F.,  199,  846-60. 
WUllston,  8.  W.,  86. 


Willow.  79,  288,  289,  890,  9U,  SS7, 
888,  448. 

WIreworms,  80,  279,  280. 

new  treatment  for,  278-80. 
Wltch-hasel,  807,  868,  864. 
Wood  ashes,  202. 
Woodworth,  C.  W.,  869-60. 
Woolly  aphis,  126,  174,  208.  211.  218, 
247.  260,  286. 

beech  leaf  aphid,  807. 

elm  leaf  aphid,  806. 

larch  aphis.  807. 
Worsham,  B.  L.,  206-210. 
Worthley,  U  H.,  469. 

Taws,  46. 

TeUow  feTer,  266,  816,  820,  821. 

Yellow-headed  cranberry  worma,  47. 

Xestopsylla  galllnacea.  201. 

Zamla  australis,  482. 

splralU,  482. 
Zenoleum,  179,  828. 
Zonotrlchla  querula,  268. 


"Studies  in  Insecticides."  by  F.  B.  Lowe,  Detroit.  IGdL     (15 

minutes.) 

Results  of  recent  work  with  insecticidet. 

''Results  of  Recent  Experiments  in  the  Us  op  Htimboctakic 
Acid  Gas  fob  Fumigation  Purposes/*  by  R.  S.  Wogiom,  Washing- 
ton, D.  C.     (15  minutes.) 

** Carbon  DisuLFm  Fumigation  fob  the  Rice  Weevil  in  Corn,** 
by  W.  E.  Hinds,  Auburn,  Ala.     (12  minutes.) 

A  brief  discussion  of  the  results  of  inTestlgations  along  this  line  upon 
both  small  and  large  scales. 

** Notes  on  the  Oyster  Shell  Scale  in  Montana/'  by  R.  A. 
Cooley,  Bozeman,  Mont.     (10  minutes.) 

** Notes  on  the  'Cigarette  Beetle',' 'by  P.  H.  Hertzog,  Lewisburg, 
Penn.     (10  minutes.) 

Extent  of  injury.  Fumigatioiv  results.  Other  devices  for  fighting  it 
and  results. 

"C0LLEMBOL.V  AS  Injurious  Insects,"  by  Walter  E.  Collinge, 
Uffington,  Berkhamsted,  England.     (7  minutes.) 

Illustrates  the  part  they  play  as  carriers  of  plant  diseases  by  means 
of  the  spores  of  fungi  which  become  attached  to  their  bodies,  quite  apart 
from  their  own  depredations  due  to  feeding. 

Adjournment. 

Program 

Wednesday,  December  29,  10  a.  m. 

Reading  of  Papers 

**The  Relation  op  Temperature  to  the  Growth  of  Insects," 
by  E.  D.  Sanderson,  Durham,  N.  H.     (15  minutes.) 

An  account  of  experiments  in  rearing  various  insects  at  different  tem- 
peratures and  a  discussion  of  their  theoretical  import. 

"A  Constant  Low  Temperature  Apparatus  for  Biological  In- 
vestigations," by  E.  C.  Cotton,  Knoxville,  Tenn.     (15  minutes.) 

Description  of  a  plant  recently  installed  at  the  Tennessee  Agricultural 
Experiment  Station,  designed  to  secure  and  maintain  constant  low 
temperatures  for  the  study  of  problems  connected  with  the  life  history 
of  the  North  American  Fever  Tick.     (Illustrated  with  lantern  slides.) 

**The  Larch  Saw  Ply  (Nematus  erichsonh),"  by  C.  Gordon 
Hewitt,  Ottawa,  Canada.     (10  minutes.) 
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''The  Unprecedented  Appearance  of  the  Saddled  Prominent 
(Heterocampa  guttivitta)  in  Maine,"  by  E.  P.  Hitchings,  Water- 
ville,  Me.     (15  minutes.) 

(Illustrated  with  lantern  slides.) 

** Notes  on  the  Corn  Ear  Worm,"  by  T.  J.  Headlee,  Manhattan, 
EIan.     (15  minutes.) 

Two  years'  study  of  life  history  and  habits. 

Time  of  planting  as  a  means  of  preventing  the  Injury  It  does. 

''Notes  on  Aphis  madiradicis,"  by  George  G.  Ainslie,  Clemson 
College,  S.  C.     (10  minutes.) 

A  short  review  of  observations  and  facts  gathered  in  connection  with 
the  work  on  this  insect  in  South  Carolina  in  1909. 

**  Notes  upon  the  Life  History  op  Contarina  sorohicola  Coq/' 
by  Harper  Dean,  Jr.,  Washington,  D.  C.     (5  minutes.) 

A  synopsis  of  the  results  obtained  from  a  two-year  study  of  this  insect 
in  Louisiana  and  Texas. 

'*The  Cause  of  Sugar  Beet  'Bught'/'  by  E.  D.  Ball,  Lo^an^ 
Utah.     (10  minutes.) 

Serious  injury  from  curly  leaf  or  "blight**  was  found  this  season  la 
California,  Oregon  and  Idaho,  and  the  fact  that  the  beet  leaf  hopper  was 
the  cause  of  the  serious  loss  in  California  some  years  ago  was  deflnltalj 
established.  Notes  on  distribution,  food  plants  and  probable  areas  of 
frequent  injury  are  given. 

''Hibernation  of  Pemphigus  betae/'  by  R.  A.  Cooley,  Boaemaiiy 
Mont.     (10  minutes.) 

**SoME  Preliminary  Investigations  of  Epitrix  cucumeris/*  by 
S.  Arthur  Johnson.  Fort  Collins,  Col.     (10  minut<»«.) 

**ThE    DEVEIiOPMENT    OF    StICTONOTIS    ISOSOMATIS    AND    EuPBLHrS 

ALLYNo/'  by  E.  O.  G.  Kelly,  Washin^on,  D.  C.     (5  minutea.) 

The  life  history  and  host  of  these  parasites  and  their  economic 
Importance. 

**  Insectivorous  Insects  in  the  Insectary  and  the  Field/ •  by 
P.  B.  Lowe,  Detroit,  Mich.     (15  minutes.) 

Oheenrations  and  brief  rteum^  of  some  ex|»erlments. 

**Xotes  on  Cau»soma  frigidum,  a  Native  Beneficial  Iksbct/* 
by  A.  F.  Burpc^ss.  Washin^rton,  D.  C.     (7  minutes.) 

Not«*M  on  the  ranfce  of  the  InHert,  with  remarks  on  Its  unusual  abund- 
ance  In    sections   of   New    Hampshire,   which    were   defoliated    by    tb# 
SiuMUmI  Pmminent  Hfrtrntt'cmpa  t/uttiritta)  iliirlni;  the  summer  of  lf<^. 
A<lj«»nrnni«'!it. 
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Program 

Wednesday,  December  29, 1  p.  m. 

Reading  of  Papers 

**SoME  Notes  on  the  Geological  History  op  the  Pabasitio  Hy- 
MENOPTERA,'*  by  Charles  T.  Brues,  Boston,  Mass.     (15  minutes.) 

Some  data  which  bear  on  the  understanding  of  the  group,  the  rela- 
tionships of  recent  faunae  and  their  usefulness  in  practical  entomology. 

**TnE  Ermine  Moths,"  by  P.  J.  Parrott,  Geneva,  N.  Y.  (15  min- 
utes.) 

A  discussion  of  the  discovery  of  a  species  on  imported  seedlings  and 
of  the  economic  importance  of  the  insect 

**  Further  Observations  on  the  Apple  Leaf  Hopper  (Empoasca 
MALI)  AND  Notes  on  P.  nitela  and  P.  cataphracta,'*  by  P.  L.  Wash- 
bum,  St.  Anthony  Park,  Minn.     (15  minutes.) 

**  Notes  on  the  Life  History  op  Pidiobla  plavipes  Ash.,  an  Egg 
Parasite  of  the  Grape  Root  Worm  (Pidia  vincmA  Walsh),'*  by 
A.  G.  Hammar,  Washington,  D.  C.     (10  minutes.) 

**  Methods  Used  in  Rearing  the  Grape  Root  Worm  (Fidia  viti- 
ciDA  Walsh)  and  the  Codling  Moth  (Carpocapsa  pomonella  L.),'* 
by  A.  G.  Hammar,  Washington,  D.  C.     (10  minutes.) 

** Spraying  for  the  Codling  Moth,''  by  E.  P.  Felt,  Albany,  N.  Y. 
(10  minutes.) 

**  Work  on  the  Apple  Maggot,"  by  W.  C.  O'Kane,  Durham,  N.  H. 
(6  minutes.) 

A  summary  of  the  work  undertaken  in  New  Hampshire  to  determine 
unknown  points  in  the  life  history  and  habits  of  Rhagoletia  pomonella, 
and  to  test  certain  proposed  means  of  control. 

** Notes  on  the  10-Lined  Potato  Beetle  in  Montana,"  by  R.  A. 
Cooley,  Bozeman,  Mont.     (10  minutes.) 

**  Insects  Notably  Injurious  in  Louisiana  During  1908- '09/'  by 
Arthur  H.  Rosenfeld,  Baton  Rouge,  La.     (5  minutes.) 

*'SoME  Insects  op  the  Year  in  Canada,*'  by  Arthur  Gibson, 
Ottawa,  Canada.     (10  minutes.) 

**  Insect  Notes  from  Illinois  for  1909,"  by  John  J.  Davis,  Urbana, 
111.     (10  minutes.) 

Notes  on  injurious  insects  occurring  in  the  State  during  the  past  year. 
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''NoTBS  FBOM  New  Hampshire  fob  1909/'  by  £.  D.  Sandenon, 
Durham,  N.  H.     (10  minutes.) 

Reports  of  committees. 

MiseellancK)U8  business. 

Election  of  officers. 

Fixing  time  and  place  of  the  next  meeting. 

Adjournment. 


EIGHTH  ANNUAL  MEETING 
ASSOCIATION  OP  HORTICULTURAL  INSPECTORS 

Boston,  December  27th,  1909 
First  Session,  Monday,  2  p.  m. 

Program 

Organization. 

Remarks  by  the  President,  Prof.  F.  L.  Washburn,  St  Anthony 
Park,  Minn. 

Report  of  the  Committee  on  General  Principles  Governing  the  Amd- 
ciation.  Dr.  J.  B.  Smith,  Chairman,  New  Brunswick,  N.  J. 

Report  of  the  Committee  on  National  Law,  Prof.  T.  B.  Symona, 
Chairman,  College  Park,  Md. 

**The  Brown-Tail  Motu  on  Imported  Nursery  Stock/'   Prof. 
G.  G.  Atwood,  Albany,  N.  Y. 

** Remarks   on    Etropean    Conditions    as    Affecting    Importbd 
Nursery  Stock,"  Dr.  L.  O.  Howard,  Washington,  D.  C. 

** Review  of  the  Oklahoma  Nursery  Inspection  Laws  axd  Thkis 
Effect,"  Prof.  C.  E.  Sanborn,  StiUwater,  Okla. 

Evening  Session.  7.30  p.  m. 

**  Wh.vt  Should  Be  the  Nature  of  Our  Certificates  op  Ni^bsekt 
iN.KpKfTioN?"  Prof.  Franklin  Sherman,  Jr.,  Raleigh,  N.  C. 

**Ki^:sults  of  Various  Kk.mwmr^  for  San  Josk  Scale,  by  Pkxn- 

8YLVANIA    ORCHARDISTS,    AS    SkEN    HY    THE    INSPECTORS    IN    THE    ObCH* 

AKDs/*  Prof.  H.  A.  Surface.  IIarrishiir»r.  Pa. 

"Some  Ohmtke  Peach  I)isea.^h<."  Prof.  ,1.  B.  S.  Norton,  College 
Park.  Mii. 


TWENTY-SECOND  ANNUAL  MEETING 
ASSOCIATION  OP  ECONOMIC  ENTOMOLOGISTS 

Boston,  Mass.,  December  28-29,  1909 

The  twenty-second  annual  meeting  of  the  American  Association  of 
Economic  Entomologists  will  be  held  at  Boston,  Mass.,  on  Tuesday  and 
Wednesday,  December  28  and  29,  1909.  The  sessions  will  open  at 
10  a.  m.  Tuesday  at  the  Harvard  Medical  School,  Brookline,  Mass. 
(ten  minutes'  ride  on  the  electric  cars  from  hotel  headquarters).  The 
afternoon  session  will  begin  at  1  p.  m.  and  the  meetings  on  the  follow- 
ing day  will  be  at  the  same  hours. 

Other  Meetings 

The  American  Association  for  the  Advancement  of  Science  and  its 
affiliated  sociates  will  hold  meetings  throughout  the  week.  The  meet- 
ings of  the  sections  on  zoology  and  botany  will  be  held  in  the  same 
group  of  buildings  as  the  meetings  of  this  Association. 

The  Association  of  Horticultural  Inspectors  will  hold  its  meeting 
on  Monday,  December  27,  at  2  p.  m.  and  7.  30  p.  m. 

The  Entomological  Society  of  America  will  meet  on  Thursday  and 
Friday,  December  30  and  31. 

Exhibits 

An  extensive  exhibit  will  be  made  of  New  England  insects,  also  a 
special  display  of  equipment  and  devices  for  rearing  and  distribut- 
ing beneficial  species  and  for  treating  noxious  ones  in  the  field.  An 
exhibit  will  be  made  illustrating  different  phases  of  the  gypsy  and 
brown-tail  moth  work,  and  one  will  be  sent  from  the  Ohio  Agricultural 
Experiment  Station  of  insects  which  are  placed  on  exhibition  at  state 
and  county  fairs  for  educational  purposes. 

The  information  and  new  ideas  that  may  be  secured  by  carefully 
examining  the  exhibits  will  fuUy  repay  any  entomologist  for  attend- 
ing the  meeting. 

Hotel  Headquarters 

The  hotel  headquarters  of  this  Association  and  of  the  Association 
of  Horticultural  Inspectors  will  be  at  the  Copley  Square  Hotel,  Hunt- 
ington Avenue  and  Exeter  Street,  where  a  rate  of  $1.50,  and  upwards, 
a  (lay  has  been  secured.  Members  arriving  over  the  Boston  &  Albany 
(New  York  Central),  or  New  York,  New  Haven  &  Hartford  Railroads 
should  leave  their  trains  at  ** Huntington  Avenue"  or  **Back  Bay" 
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stations,  respectively.    These  stations  are  within  one  block  of  our  hotel 
headquarters. 

Members  are  advised  to  secure  reservation  of  rooms  in  advance,  as 
there  will  be  a  large  attendance  at  the  meeting. 

Railroad  Rates 

The  foUowing  informatioii  concerning  railroad  rates  has  been  furnished 
through  the  courtesy  of  Dr.  L.  O.  Howard,  Permanent  Secretary  of  the 
American  Association  for  the  Advancement  of  Science: 

A  railroad  rate  of  one  fare  and  three-fifths  for  the  round  trip,  on  the 
certificate  plan,  has  been  granted  by  the  Eastern  Canadian,  the  Central  and 
the  New  Ehigland  Passenger  Associations  (not  including  the  Eastern  and  the 
Metropolitan  Steamship  companies),  and  by  the  Trunk  Line  Association. 
Decision  has  not  yet  been  received  from  the  Southeastern  Passenger 
Association. 

The  Southwestern  Passenger  Association  offers  no  special  rate,  but  uug- 
gests  that  members  from  Texas,  Louisiana,  Arkansas,  Oklahoma  and  South- 
ern Missouri  purchase  tickets  to  the  eastern  gateways  of  the  Southwestern 
Association,  and  repurchase  from  such  points  at  the  reduced  fares  authorised 
therefrom. 

From  the  States  of  CaUfomia,  Nevada,  Oregon,  Washington  and  west  of. 
and  Including,  Mission  Junction,  B.  C. ;  also  from  what  are  known  mm 
Kootenay  common  points,  namely.  Nelson,  Rossland,  Sandon,  Kaslo  and 
Grand  Forks,  B.  C,  the  Transcontinental  Passenger  Association  has  on  sale 
daily  Nine  Months'  Tourists  Fares,  approximating  two  cents  per  mile  in  each 
df^ction,  or  about  one  fare  and  one-third  for  the  round  trip.  The  nine 
months'  fares  apply  to  the  eastern  gateways  of  the  Transcontinental  terri- 
tory, and  station  agents  will  cheerfully  advise  delegates  as  to  the  eastern 
points  to  which  it  will  be  most  advantageous  for  them  to  purchase  nine 
months'  tickets  in  rebuying  through  to  Boston. 

The  Western  Association  has  on  sale  revised  one-way  fares  in  effect  to 
Chicago,  Peoria  and  St  Louis,  with  the  understanding  that  persons  can 
repurchase  from  these  points  and  take  advantage  of  any  reduced  fares  that 
may  be  authorized  therefrom.  The  fares  to  Chicago,  Peoria  and  St  Louis 
from  a  large  part  of  the  Western  Passenger  Association  territory  are  now 
on  the  basis  of  two  cents  per  mile ;  hence,  with  the*  reduced  fares  from  the 
three  cities  named,  the  net  rate  amounts  practically  to  a  rate  of  fare  and 
three-fifths  for  the  round  trip. 

The  following  directions  are  submitted  for  your  guidance: 

1.  Tickets  at  full  fare  for  the  going  journey  may  be  secured  within  three 
days  prior  to  and  during  the  first  three  days  of  the  meeting.  The  advertised 
dates  of  the  meeting  are  December  25,  1909,  to  January  1.  1910.  consequently 
you  can  obtain  your  tickets  not  earlier  than  December  22.  1909,  and  not 
later  than  December  27,  1909. 

From  points  located  at  a  great  distance,  from  which  it  takes  more  than 
three  daya  to  roach  Boston,  going  tickets  may  be  purchased  on  a  date  which 
will  permit  members  to  reach  Boston  by  December  25,  1909. 

2.  Present  yourself  at  the  railroad  station  for  ticket  and  certificate  at 
least  thirty  minutes  before  departure  of  the  train. 

8.  Certiflcates  are  not  kept  at  all  stations.     If  you  Inquire  at  your  station 
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you  will  find  out  whether  certificates  and  through  tickets  can  be  obtained 
to  the  place  of  meeting.  If  not  obtainable  at  your  home  station,  the  agent 
will  inform  you  at  what  station  they  can  be  obtained.  Tou  can  in  such  case 
purchase  a  local  ticket  thence,  and  there  purchase  through  ticket  and  secure 
certificate  to  place  of  meeting.  Be  sure  that,  when  purchasing  your  going 
ticket,  you  request  a  certificate.  Do  not  make  the  mistake  of  asking  for  a 
receipt, 

4.  On  your  arrival  at  the  meeting  present  your  certificate  to  Mr.  F.  S. 
Hazard,  Assistant  Secretary,  American  Association  for  the  Advancement 
of  Science.  It  has  been  arranged  that  the  special  agent  of  the  New  England 
Passenger  Association  will  be  in  attendance  at  the  office  of  the  Permanent 
Secretary  to  validate  certificates  daily  (9  a.  m.  to  6  p.  m.)  from  Tuesday, 
December  28,  1909,  to  Saturday,  January  1,  1910,  both  dates  Inclusive.  A  fee 
of  25  cents  uHll  he  charged  at  the  meeting  for  each  certificate  validated.  If 
you  arrive  at  the  meeting  and  leave  for  home  prior  to  the  special  ag^it's 
arrival,  or  if  you  arrive  at  the  meeting  later  than  January  1,  after  the  special 
agent  has  left,  you  cannot  have  you  certificate  validated,  and  consequently  yon 
will  not  get  the  benefit  of  the  reduction  on  the  home  journey.  No  refund 
of  fare  toill  be  made  on  account  of  failure  to  have  certificate  validated. 

If  the  necessary  minimum  is  in  attendance,  and  your  certificate  is  duly 
validated,  you  will  be  entitled,  up  to  and  including  January  5,  1910,  to  a 
continuous  passage  ticket  to  your  destination  via  the  route  over  which  you 
made  the  going  Journey,  at  three-fifths  of  the  limited  fare. 

Program 

Eeport  of  the  Secretary. 

Report  of  the  Committee  on  Nomenclature,  by  Mr.  Herbert  Osbom, 
Chairman,  Columbus,  0. 

Report  of  the  Committee  on  Testing  Proprietary  Insecticides,  by 
Mr.  B.  D.  Sanderson,  Chairman,  Durham,  N.  H. 

Report  of  the  Committee  on  Affiliation,  by  Mr.  Lawrence  Bruner, 
Chairman,  Lincoln,  Neb. 

Report  of  the  Executive  Committee,  by  President  W.  E.  Britton, 
New  Haven.  Conn. 

Appointment  of  conmiittees. 

Miscellaneous  business. 

New  business. 

Annual  address  of  the  President,  by  Mr.  W.  E.  Britton,  New  Haven, 
Conn.,  **The  Official  Entomologist  and  Farmer." 

Reading  of  Papers 

**The  Makeup  and  Value  of  Exhibits  at  State  and  County 
Fairs,'*  by  H.  A.  Qossard,  Wooster,  0.     (15  minutes.) 

Illustrated  by  the  Ohio  Exhibit  Discussion  of  the  yalue  of  such 
exhibits  to  the  work  of  the  economic  entomologist  Inyentory  of  the 
exhibit,  discussion  of  its  separate  features,  devices  for  shipping,  etc. 


''A  First  Coubsb  in  Egonomio  Entomology,"  by  F.  B.  Lowe, 
Detroit,  Mich.     (15  minutes.) 

The  ground  it  rttottld  ooTer,  where  it  should  lead»  etc. 

Adjournment. 

Program 

Tuesday,  December  28,  1  p.  m. 

Discussion  of  the  Presidential  Address. 

Reading  of  Papers 

** Observations  on  thb  House  Fly/'  by  E.  P.  Felt,  Albany,  N.  Y. 
(15  minutes.) 

**CONTROLLINO  THB   BlACK   PlY   IN   THB   WhITB   MOUNTAINS,*'    by 

E.  D.  Sanderson,  Durham,  N.  H.     (15  minutes.) 
Experiments  in  the  destruction  of  the  lams. 

*'Thb  Present  Condition  of  the  Gypsy  and  Brown-Tail  Moth 
Work  in  Massachusetts,''  by  F.  Wm.  Rane,  Boston,  Mass.  (15 
minutes.) 

''Report  op  the  Season's  Work  on  Arsenical  Injury  to  Faurr 
Trees,"  by  E.  D.  Ball,  J.  E.  Greaves  and  E.  G.  Titus,  Logan,  Utah. 
(10  minutes.) 

All  of  the  princiiml  apple-growing  sections  west  of  the  Rocky  Moun- 
tains were  yisited,  the  orchards  examined  and  the  soil  tested;  notes  on 
the  findings  and  experiments  undertaken  to  test  the  effect  of  arsenic  on 
trees,  with  report  of  progress. 

"A  New  Arsenical  Poison  for  the  Coduno  Moth,"  by  C.  P. 

Gillette,  Fort  Collins,  Col.     (10  minutes.) 

The  resulta  of  a  hrief  test  of  sulfld  of  arsenic  for  controlling  the 
codling  moth. 

**SoME  Insecticide  Methods  Used  in  Combatting  the  Gypsy 
Moth."  by  A.  F.  Burjiress,  Washington,  D.  C.     (15  minutes.) 

A  report  on  some  of  the  methods  used,  with  remarks  concerning  their 
value  for  fighting  other  insect  pests. 

"Some  New  Pacts  in  Regard  to  the  Lims-Sui#ur  Solution/* 
by  H.  A.  Surface,  Harrisburg,  Penn.     (15  minutes.) 

The  different  brands  of  commercial  lime-sulfur  solution  are  of  different 
strengths.  These  were  analyzed  chemically  and  the  composition  of  e^ch 
is  given,  showing  how  much  each  should  be  dilated  to  be  equal  to  th« 
standard  formula. 

Carbonic  acid  gas  used  as  a  power  for  spraying  precipitates  the  dis- 
solved sulfur.  Chemical  analyses  were  made  of  different  samples  under 
this  gas  pressure,  and  the  results  are  shown. 

Causes  are  shown  for  different  colors  of  the  lime-sulfur  solution. 
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''Ikcreasing  the  Demand  fob  Orchard  Inspection/'  Mr.  N.  E. 
Shaw,  Columbus,  Ohio. 

''Local  Inspection,  Public  Sprayers,  and  the  Osage  Orange 
Hedge/'  Prof.  T.  B.  Symons,  College  Park,  Md. 

Questions  for  Discussion 

1.  Mail  shipments  of  nursery  stock :  Is  it  desirable  to  endeavor  to 
discontinue  this  practice? 

2.  What  means  can  be  taken  to  require  the  railroad  ofiScials  to  be 
more  strict  in  demanding  certificates  when  accepting  nursery  stock 
for  transportation  ? 

3.  In  view  of  the  fact  that  there  is  a  demand  from  growers  of 
nursery  stock  for  relief  from  destroying  slightly  infested  trees — 

Is  it  desirable  to  permit  spraying  of  young  trees? 
If  so  (a)  with  what  formula? 

(b)  How  long  should  such  treated  trees  stand  in 
nursery  before  final  inspection  and  sale? 

4.  Are  scale  marks  to  be  considered  prima  facie  evidence  of  infesta- 
tion? 

5.  Should  not  nurserymen  be  required  to  fumigate  all  buds  and 
cions,  and  by  what  formula? 

6.  How  can  we  prevent  the  scale  from  entering  the  nursery? 

7.  What  further  can  be  done  to  control  spread  of  San  Jose  scale 
in  nurseries  and  commercial  orchards? 

8.  Shall  we  have  a  law  compelling  spraying? 

9.  What  shall  be  done  for  the  owner  after  his  orchard  is  inspected? 

10.  Is  it  desirable  to  eradicate  scaly  fruit  trees  from  city  lots,  con- 
sidering the  cost  and  objections? 

11.  What  is  the  attitude  of  oflScial  inspectors  relative  to  permit- 
ting supposedly  infested  stock  to  be  shipped  and  planted  in  areas  that 
are  generally  infested  with  the  San  Jose  scale? 

12.  Shall  there  be  legislation  against  selling  fruits  infested  with 
San  Jos6  scale  and  the  Codling  Moth  ? 

13.  What  are  the  arguments  in  favor  of  inspection  and  the  control 
of  peach  yellows  and  little  peach  ? 

14.  Should  the  sale  of  premature  peaches  be  prohibited  ? 

15.  What  is  the  present  status  of  the  Crown  Gall  on  apple?  How 
is  such  considered  in  issuing  certificates? 

16.  What  is  new  concerning  blister  rust  of  the  white  pines  recently 
discovered  ? 

17.  In  view  of  the  present  information  on  pear  blight,  what  ought 
to  be  done  to  control  the  disease  in  commercial  orchards? 


18.  Is  it  desirable  to  appoint  a  committee  to  draw  an  up-to-date 
list  of  insects  and  plant  diseases  likely  to  be  disseminated  on  nursery 
stock? 

19.  Is  it  desirable  to  have  a  more  regular  organization  of  tliis  Asso- 
ciation or  to  consider  affiliation  with  the  Association  of  Economic 
Entomologists  T 

Election  of  officers. 
Miscellaneous  business. 
Adjournment. 

The  meeting  of  the  Association  can  be  continued  Wednesday  even- 
ing, December  29,  at  7.30  p.  m.,  if  desired  by  the  members. 

The  headquarters  and  meetings  of  the  Association  will  be  at  the 
Copley  Square  Hotel,  corner  Huntington  Avenue  and  Exeter  Street, 
Boston. 

Report  of  the  Committee  on  General  Principles  Governing  the 
Association  of  Horticultural  Inspectors 

(Printed  and  distributed  at  the  request  of  the  Committee  in  order  that  the 
members  of  the  Association  may  give  the  report  some  considermtlon 
previous  to  the  meeting.) 

1.  The  first  and  principal  duty  of  the  horticultural  inspector  is  to  his 
constituents,  the  farmers  and  fruit  growers  of  his  Sute. 

2.  Inspection,  quarantine  and  similar  laws  are  passed  for  the  protection 
of  these  interests,  and  so  far  as  the  inspector  is  charged  with  the  enforc^^ 
ment  of  the  laws  he  most  keep  in  mind  always  their  purpofie,  no  matter 
what  the  effect  may  be  on  other  interests. 

3.  The  inspector  owes  the  nurserymen  whose  stock  he  inflp<*rts  fair  treat- 
ment and  all  the  consideration  that  the  law  allows  him  to  accord,  but 
nothing  else. 

4.  The  inspection  laws,  although  meant  primarily  to  protect  the  horti- 
cultural and  agricultural  Interests,  are  not  intended  to  injure  the  numery 
interests,  and  they  should  never  be  made  to  bear  any  more  severely  upon 
growers  of  stock  than  is  absolutely  neci'ssary. 

5.  Between  the  honest  nurseryman  and  the  inspector  there  should  l>e 
cuo|)eration  mid  an  attitude  of  helpful  Interent  on  the  part  of  the  fbrmer. 

6.  The  dishonest  nurseryman,  or  one  who  wishes  to  dispose  of  questionable 
stock  to  avoid  loss,  deserves  no  consideration  whatever. 

7.  The  horticultural  inspectors,  as  such,  have  no  interest  in  having  uniform 
inspection  laws  throughout  the  country;  the  situation  in  the  different 
States  varies  so  greatly  that  each  State  may  well  be  allowed  to  judge  of  it« 
own  needs  and  to  formulate  its  own  policy,  subject  to  the  general  provisions 
of  th<>  K<>deral  confltitution  and  laws. 

8.  Tho  AsHOoiatlon  of  Horticultural  Inspectors  is  a  voluntary  one,  and  Its 
momborH  an*  bound  by  none  of  the  actions  taken  at  the  meetings  eirept  at 
they  appro v«>  th<'ni8elves  to  their  judgment. 

9.  The  reliition  between   the  roeuibers   Is  that  of  colleagues  or  comra«l«« 

U) 


engaged  in  efforts  to  the  same  end,  under  different  conditions,  seeldng  mutual 
help  and  information,  hy  free  conference  at  the  meetings. 

10.  As  colleagues,  each  member  owes  to  every  other  member  frankness, 
honesty  and  a  belief  that  every  man  is  doing  the  best  he  can  under  his 
circumstances,  and  that  his  certificates  are  honestly  given,  and  state  facts 
correctly. 

11.  Elach  member  recognizes  the  possibility  of  error  in  his  own  work  and 
in  that  of  others,  and  recognizes  also  that  the  receipt  of  a  parcel  of  infested 
stock  bearing  a  certificate  is  not  necessarily  evidence  of  either  carelessness 
or  lack  of  proper  system  on  the  part  of  the  inspector  whose  certificate  is 
attached. 

12.  ESach  member,  whenever  he  gets  track  of  a  parcel  of  infested  stock 
bearing  the  certificate  of  a  fellow  member,  owes  it  to  that  fellow  member  to 
notify  him  immediately  of  all  the  facts  in  the  case,  that  an  investigation 
may  be  made  by  the  inspector  concerned  and  a  continued  misuse  of  his 
certificate  prevented. 

13.  Whenever  any  inspector  has  reason  to  believe  that  any  nurseryman 
in  his  State  is  willing  to  run  risks  of  shipping  stock  not  suitable  for  inter- 
state trade  into  another  State,  it  is  his  duty  to  warn  the  inspectors  of 
neighboring  States  into  which  he  has  reason  to  believe  stock  may  be  sent 
that  stock  from  such  nursery  is  open  to  suspicion. 

14.  It  is  the  duty  of  every  member  of  this  Association  to  answer  frankly 
and  freely  every  question  asked  by  a  fellow  member  concerning  nurseries 
or  other  conditions  in  his  State,  and  it  is  the  duty  of  the  member  so 
informed  to  consider  this  information  as  confidential  and  not  for  publication. 

15.  In  case  at  any  time  a  certificate  be  withdrawn  or  a  nurseryman  holding 
a  certificate  be  detected  in  dishonest  or  questionable  practice,  notice  of 
such  withdrawal  shall  be  at  once  sent  to  every  other  inspector  within  the 
region  where  such  nurseryman  is  known  to  trade,  and  notice  of  such 
dishonest  or  questionable  practice  shall  be  given  to  all  inspectors  in  States 
likely  to  be  affected  by  such  practices. 

16.  In  this  Association  the  rule  that  should  govern  all  members  is.  Do 
unto  the  others  as  you  would  that  the  others  should  do  unto  you. 

Submitted  by  the  Committee: 

John  B.  Smith,  Chairman, 
H.  T.  Fernald. 
Avon  Nelson. 
Fbankun    Sherman,    Jb. 
F.  L.  Washburn. 
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''Tliere  are  inniecticUles  iitid  l&gec  tic  ides,  and  t1ie>ti  aeafti  »onw  more.    The  terrihle  nkv* 
litfps  of  (n^i  *  T  \H--ity  In  thf'-i*'  Tatrer  .tny-  Ihivjj  furrki^li'Ml  the  incentive  for  fJie  mnktnir  ^n*! 


I'ml  T»Mrpo#ef»  in  the- 
hie*   ' 


'••g 


which  ha«  more  qvii 

^1  Ik*'.' which»  in  the  cotjr  ui- 

parutivtvly  iVw    uv-kr.,  La>   ivecoiiiL'  a   ljlIL^iuuii  aiii'.>Li^  horticulliirlit*  of  uniiiiiv-.iciiaMe 
rermclty  and  umiucfttJoned  nkllL" 

ff^om  -HORTICL'LTURE,"  NOV.  tS,  llwO. 

'^Von  can  giiArantce  your  nint^^rittl  Afcainit  plant  Jioe.  1  know  that  fmm  pcimonat  I'xpe^ 
rtcnee,  and  it  seemA  lo  b<?  eqimUy  elTective  Aj|^in»t  nil  the  kinds  of  plant  lice  for  whtcn  1 
hiiv«  uaed  it." 

DR.  JOHN  B,  SMITH,  STATE  ENTOMULCHilST  UF  NEW  JEKSEV. 

(Bee  pa^e  3GC,  Report  N.  J,  Ag^ricultuml  Kxperfment  Station  for  lii08. » 


♦'  I  hure  giren  your  preparation  a  very  thoronfjU  trial  tm  pJiinta  iiffected  with  atdiicU 
.  .  .  and  And  It  worka  rm  auoo^aafuUy ;  in  fact,  for  tJilj  special  purpone  I  liave  found 
nothltiip  that  comparea  with  it.'* 


K.  B.  SOtrraWlC^  EXTOMOLOOmT,  DEFT*  OF  PABK]», 
NEW  YORK  CITY. 

"  The  Aphine  1  have  tried  on  the  green  tty,  niijcar  maple  aphid,  and  euonymij*  tcalo  and 
found  it  rntirely  Aatiafactory.  In  each  case  the  dcatn  of  the  Insect  occurred  In  a  few 
mtnuie^/' 

JOHN  HERLIHY*  A.RBORICTTl.TtTRlgT,  PROSPECT  PARK^  DROOK1.TN,  N.  Y. 


Aphine  is  a  oombination  of  essential  and  ethereal  oils,  cambined  with 
tLiootiue,  ill  a  readily  soluble  and  available  form,  and  can  be  appli^  aa  a 
spray,  waab  or  dipping  solution. 

It  ift  nsed  at  an  average  strength  of  one  part  AphiiM  to  forty  parts  of  water 
— full  tiiroctions  on  each  can. 

Aphine.  while  ndniittedly  a  powerful  insecticide^  does  noi  affect  the  ittoit 
tender  ^owth  of  plants* 

Siiuiple  for  testijig  sent  free  to  Official  Entomologists, 
S2.50  per  Gallon  11.00  per  Quart 


GEORGE  E.  TALMADGE.  Inc. 

Manitfacturen 

MADISON       •       .       NEW  JERSEY 


Fltvue  irur/Uion  the  Jonrmil  of  Ecommic  Eiomologjf  when  tmiing  to  fliA^c«^a*»<^- 
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BOOKS    FOR    ENTOMOLOGISTS 

Just  Published 

OUR  INSECT  FRIENDS  AND  ENEMIES 


THE  RELATION  OF  IN8BCT8  TO  MAX,  TO  OTHER 
ANIMALS.   TO   ONE  ANOTHER,  AND  TO  PLANTS 

THE  WAR  AGAINST  INSECTS 

Br  JOHN  B.  SMITH.  Sc.O. 

Th<*  iiaporlftDOe  of  iiueotv  luid  th<>tr  ijil3i]4iii09  on  hiimati  lift  mm  jwn 
oontinK  t4j  be  appredMed,  »&d  tltU  liouk  ithm  ui  aoooanl  of  Uio  nwiitiiir 
luirl  oxN^iit  of  thin  infliiont^r.  It  Ahown  linw  clUrAnnii  of  num  mrm  mnMi 
hj  ilti^m,  aad  their  owu  irabJtH^tiotj  to  epirtemiu  pUgtues*  sod  dtwiiiMi 
pATMitiini  mi  thci  hiffhfsr  Miimalg  luid  the  cmriimji  tncMiillimticiiiii  of  Ulb 
Atid  deirelopaietil  Itnpaiiod  bf  thit  liabii. 

It  furtlit^r  ftb(vwii  tlint  the  maitt  t'fTfx^ivt;  olieoks  to  huMJCt  iiusniaflv  «r« 
ttiiciig  tlieir  own  kind,  jukI  how  primarj,  uraxiiuliuy,  uid  «?«ii  IflCtluy 
pAnyrltiM  btttlit)  for  Kupn^iuMcy.  i'a<?h  eoutribtitittir  Hs  i^wti  mIiapb  in  ^e 
tittooe  of  tlin  balmticw  of  natiirrt, 

Witli  a  colored  frofitUplcee  mud  121  Unc  cut«  tn  the  text. 
Urge   l2mo.  314  pi^c*         C)o«h.  #1.50  net. 
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ECONOMIC    CNTOMOUX^Y 


1  ti- 
Crown     0va,      ClocK.  IDO  A«L 


liuvctt  toiitfioM*  lo  rmila 
itj  wii.iJAU  sa(  .^t'ltjti.  r-  K-  r,  IK. 

itHliiiiti:  Mil  thr  iiii|>«Frt4ni  Uru  r«l«i- 
lojC  t*5  tafl4>4«t*  k  111  mm  Ut  Im  ltt)aH<Mi«  to 


44. 
Cftiwn    I 


|iifcrt»  4 


pUujcrMlotta. 


Cla4k.   ll  IKI   Ml^ 


BIRDS  IN  THEIR  RELATIONS  TO  MAN 

By  C.  M.  WEED  md  N.  PKAKBuRN 

Tbo  ftotlims*  knowksdipe  of  iimsoi  Ufi%  buiJi  m  Allietiaf  llM 
Ivlfdf  uid  AH  iii]«ito|r  fHilitto»,  wUJ  tioilp  nmny  to 


dMof 


r  -'  r>  tAtitma  iti  tllf*  tiro  worl4»"<llifiiiftl  and  v« 

Uvuhly  i1luitric«d.        0<tt¥^        Clofll*  f3J0  iitft. 

For  Tree  D€Kri|>tive  Ctrculari  lend  to 

J.  B,  UPPINCOTT  COMPANY.  Publuheri 
PHILADELPHIA 


PUasf 


likluiiiiaftfyy  ifhfH  wr%iim0  to 
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Niagara  Brand  Lime  Sulphur  Solution 

Hiui  pmrt'D  to  i»c  tb«  iuo«t  ^^Iffctlw  and  ocouomlcikl  oommercliil  eumy  iiiAt«*rtiil  iiiuo- 

Tifarttircfl,  for  tTif>  contrnt  nt  <^:iti    Tn^r  ^rtiU\  *»vvTrr  ^/:tl<'.  Hciirfy  »c'»lo    A)»pl«,pi*Ac'b, 

inx  of  Eiut^kliif;  in>«ect«,  lit  the 
Mll<lt:^w,  l^'iif  Rii»l  »ml  the 


^ai  1  ,  («.  t;,  tiu,u>r>,  will  niuke  12  lmrr«l9  of  sprAjr 
-  for  wuinmcr  univ 


OUilerial  for  winUT  u*i*  n 

iJoef.  not  freea*  nor  ti*  i-  .i.mi.  Uy  «t«mlln2>  Mixes  with  hot  or  cold  w»t«?r.  Dora 
nut  Injure  ptmipM  or  cUi^  nuiulef.  QtrntUy  aiitl  qUAtitity  fctmratitt'eil  by  the  fuAnufftC- 
ttin'ra. 

Try    NiRgarn    Br»nd   Arsenate  of   I^<fnd,    Tree   Borer    Paint,   Bitrdemiic 

"*'Srji5flr«  Gaa'^spr^cr  Niagara  Sptayef  Co.,  Middleport,  N.  Y- 


THE  IMPORTANT  FEATURE 


of    nU     atutltJs     Spntvt  rs 

r«j1i  • 


Mir    TTH.rMUi.-li    in 


HOW  TO  SPRAY  WHEN  TO  SPkAY 

WHAT  SPRAYERS  TO  USE 
Write  o^  for  a  copy, 

THE    GOULDS    MFG.    CO. 

4T  WhLL  STflCCT,  SCMCCA  FJILLA*    H,  Y. 

New  York  Btjwton  Pbllaileiphhi  Chlcai^o 

9t.  Loafa         I*i(t«barg         Hiniu'upolls 

New  Drl«&fiM  Los  Aiif^les  &ui  Francisco 
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Thomsen  Chemical  Comp&ny 

M&^nufacturin^ 
Chemists 

BALTIMORE.   MD. 


Manufacturers  of  the  following  operialties  for  spraying  purpoaes : 

"ORCHARD  BRAND"  So!«bU  OH 
"ORCHARD  BRAND"  Lime  Sulphur  Solution 
"ORCHARD  BRAND"  Arsenate  Uad 
"ORCHARD  BRAND"  Bordeaux  Mixture 
"ORCHARD  BRAND"  Bordeaux-Arsenate  Lead 

Mixture 


Write  for  DeacrtpUve  Ctrcatar  and  Price  Lint 


Pteatt  meittion  the  Journal  <ff  Beanamie  Enhimotogy  wAen  writituj  la  oiXvot^ftwrk. 
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Scientific  Fruit  Growing 

Without  Spraying  is  Fast  Becoming  a  Lost  Art 


EXHrBlT  OF  DEMING  SPRAYERS 
•t  tile   National  Ap|>1c  Show  it  Spokane*  Wifh..  D««^  liOt. 
**'t^  I'  jMriv  mT  H^il#»m.  lltllo,  m*Ur  th#  mo«t  mwinfrl*  mt%^  pt*rf%i^\  Una 

|iro«litr4  4>f  U»<»  |>ti.t»c:it*iUi  tiiMJitiifii^liirvr*  In  lh«  l\  H  and  r«iaA*la." 


AImjvi*  U  ati  f^trmit   frrmi  ii  Iirlt*^  tnmi  - 
t4>m»'rii  to  a  fri«*iwl,  n  iir»k*f*«H^ivv  btiywr,  %^ 

laid    H<irtkmltiinf.i-     ^  ***< 
OAtAlitiru««  «m  Aimtirjififkfi 
7J'  Mil  rjimjwi,  aiktl 


Lmi  J  i*«»*iii«4i|j,t^»« 


•  II  If*    f^f 


■   km-k^nti^tU^W 


THE  DEMING  COMPANY 


t«  Pw>miti9^i  C*fim 


Salem,  Ohio 
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Hm^m 


GRASSELLrS 

ARSENATE  OF  LEAD 

FOR- 

PHK  DESTKLLTION  OF  THE  CODLING 
MOTH  AND  ALL  LEAF  EATING  INSECTS. 
I  SE  GRASSELLIS  ARSENATE  OF  LEAD 

Urasselir*  Arseante  of  I^ead  is  manu- 
factured only  by  Tht!  Cra&sclli 
■  Chemical  Compaivy,  c-stahlishcd 
1 839,  Gem  ral  Offices.  Ck-veland.  O. 
C  VV  htn  applied,  ordir»ar>  rains  will 
^^^  ^'^^  ^'^^^^  it  "ff-     It  J^  "«t  injurious 

coouNC  MOTH  jf  applied  unskilfully  or  in  too  lar^e 
;  ntus,  Gra5*etlj**  Arsenate  of  Lead  can  be  used 
Nfully  a«ain?it  all  kaf  eating  insects*  including  the 
^r^Alma,  Moth,  Canker  Worm,  Elm  Leaf  Beetk\  Potato 
Hug.  Gypsy  and  Brown  Tail  >toths,  etc. 
i;  GRASSELLIS  ARSENATE  OF  LEAP  POW  DERED- 
an  impalpable  powder  produced  after  extensive  experiments. 
r  GRASSELLIS  liOKnEAUX  MIXTURE  -  PASTE  -  a 
preventive  of  all  fungmis  diseases. 

IGRASSELLI  SBORI)lv.\l  X  MIXTfJRE     POWDERED 
.1  perfectly   compounded   and   reliable  powdered  Bordeaux 
Misttire. 

r  GRASSELLIS  BORDEAUX-LEAD  ARSENATE  MIX* 
ri  RE- F»ASTE-an  insecticide  and  fungicide  effectively 
Kt>mbjned  in  one  article, 

r  GKASSELLLS  BORDRAITX-LEAD  ARSENATE  MIX- 
riRE  POWDERED  a  ri^liablc  powdered  in&ectkidif 
Ai\i\  fungicide. 

r  GRASSELLIS  LIME   AND   SULPHUR    SOLtTION— 

better,  cheaper  and  more    effective    than    the   home-made 


The  Grasselli  Chemical  Co- 

Main  Office.  CLEVELAND.  O. 

BRANCH   OFFICES: 

New  York.  N    \\      Chicago,  IIL  Detruit,  Mich, 

Sixty  Wall  Street       117  Michigan  St.        St    Louis.  Mo. 
Milwaukee,  Wis.      St.  Paul.  Minn.  112  Ferry-  Streci 

CiiHinnati.  O.  Birmingham,  Ala,        Ntw  Orleans,  La. 

90  Commercial  Wharf,  Boston,  Mass, 

SEND  INQUIRIES  TO  NEAREST  OFFICE 


Fteujte  mfutum  tin  Journal  9/ Eoonoiuu  EiUtimitUujn  itU^n  ttrUimj  to  ^vV^t^j^wrx^^ 
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ENTOMOLOGICAL  SUPPLIES 
and  SPECIMENS 

New  Illiutrated  Catalogue  on  appHcatioo 


THE  KNY-SCHEERER  CO. 


DCPARTMKNT  OF  NATURAL  SCICNCC 
G.  LAGAI.  Ph.  D. 


404  West  znii  Street 

NEW  YORK  CITY 


The  Journal  of  Economic  Biology 

Kdlteil  hy  WALTER  K.  <X)LLINCiK.  M.  Sc..  F.  L.  S.,  F.  K.  8. 


with  the  c<>Hi|>rnttlon  of 

l*n>f.  A.  H.  Refcinald  Ruller.  I>.  8c..  l*h.  1>. 
l»n»f.  (Seo.  II.  Carp«'iit«*r.  R.  So..  M.  K.  1.  A. 
Robert  Newttead.  M.  8c..  A.  L.  8..  F.  E.  8. 
A.  R.  8hlpley.  M.  A..  Hon.  1>.  8c..  F.  R.  8. 


ln<li»penMble  to  Kconomtc  Rtolof^ntii,  Kntomoliif^stii,  etc. 

Fully  Uluiitrmted  by  lUhocrmphlc  platm  and  text  flKuren. 

The  Journal  in  Isnued  at  a  prepaid  annual  nubiicrlptlon  of  f4^.  four  partii  conatltutinc 
a  volume.    A  few  aeu  of  Vol*.  1,  2  and  3  renuiln.  price  $&.V». 

All  bualneMand  literary  commnnioatlons  Mhould  tie  addreseed  to  the  Editor,  I'lBiiinon, 
Berkhamsted.  England ;  all  8ul»crtptt<»ns  to 

Messrs.  DULAU  €f  CO., 

37  Soho  Sq.,  London,  W. 


«     ^-^    Vaiw^I    TilAAfli      KHl  8an  .!«•«•  8r»le  and  other  dent nirtlve  pani»lte» 
iMIVC     lUUr    irCva  wlthafipniyinfriu.lutlf>nof 

GMd*s  C«ysUc  Potash  WholcOII  Soop  No.  8 

Sure  death  t<»  tn^Ttn.    Nn  Aulohur,  Milt,  mineral  ulln.  or  any  ^alwlanre  harmful  to 

ttlant  hff .    IiiMTtH'tdeand  F«*rtiUier  ri>ml>in«Hl.    l»t^«M»hiH.  (.^iliy  |n  water.    Kndtir*e«l 
>y  tlif  r.  S.  I»rii*t  of  Aicrlculturr.     AImi 

Rosin  Fish  Oil  Soop 

for  it|»ra>init  rninl»err>  vine*.  lirafM*  %'lnfii.  rtc. 

JAMES  GOOD,  Ori^nal  MaJcer 

939^1  N.  Froat  Stroet  PhiUaolpUs.  Ps. 

H«'n«l  f«»r  ll4Miklet  on  ri.ml  l»i«eaM>»    Vrrr 


l*f"i*f  lutittmn  thr  J'turtyil  nf  hy'futntur  l\ittinHnitHjt/  tihrn  wntiwj  tn  fttirrfii$fT%, 


vn 


GET    THE    BEST! 


A  Gooti  Spray  Pump  M^ms  Big  ProSts 
itnd  IfSSts  for  Yettrs 


The  Eclipse 


i<%  a  good  pump.  As  practical  fruit  growers  we 
were  using  cotnmoa  sprayers  in  otir  own  or- 
chardi* — foand  their  defects,  and  invented  tlie 
Eclipse.  It-»  success  forced  ttsto  manufacturinj^ 
on  a  large  ^cale.  You  take  no  chances.  We 
have  done  alt  the  experitnenting-  l^arge,  fully 
iUu^tmted  Catalog  and  Treatise  on  Spraying 
FREE. 


N 


Morrill  &   Morley 

BENTON    HARBOR,   MICHIGAN 


SWIFTS 


Arsenate  of  Lead  I 


Is  the  Safest  to  Use 
No  Danger  of  Burning 

HADE  ONLY  BY  THE  I 

MERRIMAC  CHEMICAL  CO.       j 

33  Broad  Street  Boston,  Mass*    | 

__^ ^_j 


VIIJ 


iji  thr  only  r<>vl»*w  of  Ktitm 


Ht^  i>f  Nortfi    At 


^hi 


111  Soiiib   A 

ex 

III 

<mJ  materiiL)  for  i  w.     PIcaiip  Miti4  ^00 

tli'    ''  r,    r;<ii  XT   AMAiiFv  .\,  OAnm^MrJ^i*   AreoJda   Angvliim  40(»   & 

^1  iL  __^__ 

THE    SIMPLEX    NET   CO. 

Makers  of  Nets  and  Traps 

ITHACA,  N.  Y. 

Make  the  Late«i  Impravcfl  Appiratui  for  £iitom«>t«>irk«l  CoHcelJii^ 


"FOMA" 


>lu*^»'uiti     l\'*t%      Plant    Lic«| 
(vnnJeti     StH^i    Iniii^cta,    Pma    ami 
lieaci  We«vilii,  Com  W^wviU,  et< 
^Tlu<f  H'kvM^lji  of   tb«  j^kIa    ^nd   tluwly    but   tixeeedtngly    »maJl.^ 
So   Willi  Xli^   wf»f'Vils   ^'»t   %fTii   r:in   "ttnjr  titrir 

r/tV    "FUMA  CARBON  BISULPHIDE"    \\r^ 

Btiid  ftir  tnunlrfittHi  |Mmphl«>l  *^J/*  la 

EDWARD  R.  TAYLOR. Penn  Y»a.  W.  Y. 

rRBB    TANGLEFOOT 


A  SMji  PninBi 
HmOy » Ik  M  « 


''^rr^yS 


THUT 

THE  O.  &  W.  THUM  COMPANY 


iUtmiiiEll 
Rapids.  Midi. 


IX 


BOWK£R'S 

Arsenate  of  Lead 


(DISPARENE) 


The  Original  and  Best  Brand 

IRHN  this  brand,  we  offer  an  article  of  standard 
H  H  strength  and  purity  that  mixes  easily  and 
mi  smoothly  in  cold  water,  remains  in  sus- 
pension with  normal  agitation  in  the 
spraying  tank,  and  does  not  clog  the  nozzles.  In 
other  words,  a  scientifically  prepared  mixture  qi 
practical  value  to  the  practical  man; — and  that 
does  not  bum.  Prof.  SIingIerIand,of  New  York, 
says:  ^^ There  has  been  some  injury  to  foliage 
resulting  from  the  use  of  arsenate  of  lead,  but  so 
far  as  I  know  your  Disparene  brand  seems  to 
have  caused  no  injury/' 

^^PvrOX^^  ^^  ^  smooth,  creamy,  carefully 
— — ^^^—  prepared  combination  of  arsenate 
of  lead  (Disparene)  and  Bordeaux  mixture.  It 
is  giving  grand  results  in  the  field  as  a  double 
header  in  destroying  insects  and  checking  blights 
and  rusts. 


BOWKER 


INSECTICIDE 
COMPANY 


BOSTON  NEW  YORK         and  CINCINNATI 


PUase  mention  the  Journal  of  Economic  Entomology  when  uriiing  to  o/dM^s^^^^s^- 


LC£«crrr% 


For  Tobacco,  Potatoes, 
Vineyard  and  Garden 


ft' 


i4<w  tm  dff  Of 


BEFTLE  POTATO  DUSTER 

4    now    HO»»5f    POWtP, 


1 


I' 


Vint- 
tniui 
lUir.J-..     ,,._...       1.  ..   ..     \n 

wnifl  for  Spray  CAl<»nd«r  and 
CtrcutAr. 

lliiijur»^tiir«»<t  try 


LEGGETT  6f  BROTHER.  301  Pearl  St..  N.  Y. 


1     A« 


AMERICAN  ENTOMOlOGiCAl  CO. 

S5  Stu^^esanl  Ave. 
BROOKLYN.    N.   Y. 

I»B0.  FRANCK.  M«r. 


^  Dcalm  in   cosccts,  cocoons^  pupa^t   btotogic&l  And  cnlo- 
molofflcjd  mAtcrid  and  supplies. 

YMantil4cttirm  ol  the  ONLY  GENUINE  SCHMITT 
EOXCS.    iruect    cabtneti*    CAJci    and    the    AMERICAN 
I       ENTOMOLOGICAL  CO.  INSECT  PINS, 


xt 


TOBACCO-PRODUCTS 

INSECTICIDES 


The  foUowiiig  are  unexcelled  in  their  reapeetive  claases; 


TOBACCO-EXTRACT, 


BLACK  LEAF^ 
(  ■Ro.e  Leaf") 


"  •  Black  Leaf  '  Ls  the  BEST  REMEDY  we  have  ever  found  for 
PLANT  LICE  "  (woolly  apliis,  etc,. )  ig  the  upiuion  expresseti  hy 
the  Delta  Oonuty  Fruit  Growers  Association  ^Colorado),  which 
used  about  8000  gallous  last  year. 

DiLtmoN :  1  gal.  of  *'  Black  Leaf  ''  to  65  or  TO  gals,  of  water. 

Prof.  O.  P.  Gillette,  of  the  Oolo.  Exp.  Station  recommeuds 
the  use  of  a  combined  spray — **Blaek  Leaf*'  and  Arsenate  of  Lead. 

FOR  SHEEP  AKD  CATTLE  DIPPmG.  *  Black  Leaf**  ha« 
by  far  the  largest  sale  of  any  proprietary  article  in  this  country. 

**B\stck  Leaf**  it  sold  under  s  ^umrantec  given  to  the  U*  S. 
Gov't  regAtding  the  nicotine  strength — thus 

ASSURING    UNIFORMITY! 


TOBACCO-PAPER, 


NlCO-iOIME* 
Brand 


For  Fumigating  Greenhou>*eR,  Hnt-bedg.  etc. 


SEE 
HOW 
EASY 


Uniform  t 
Economieal  t 


f:f> 


iconjMt 

AMCttd  AMi. 

.IJLMn  POPJAI 

nrQumco  JM«T 

r^ton  \ni  rtoLC 

I'nti.Jmi'  LKiMr 

Hff  rtJLHt.A«i»LJ:T 
THt  4«Ul1_fttltl* 


Packed  in 
special  fric- 
tion  -  top 
tins ;  pre  <- 
venting  loss 
of  strength 
by  evapo*^ 
ration 


TOBACCO-DUST,   -special  oradbs 

for  special  purposes ;  prepared  with  pardcnlar  regartl  to  maiii- 
taiuing  tlKEFORMlTY, 

NICOTINE-SOLUTION,  "•^^;„r «" 

Oontaiuing  40  per  cent,  of  Nicotine^    Low  price  a  fefttnr*^ 


Forilcttils 

GtO 


THE  KENTUCKY  TOBACCO  PRODUCT  CO.,  Louisville.  Ky. 


I*ittj*e  meiUinn  the  Journal  of  Ijcotujmir  Entomology  whrn  uTtnu{f  to  mii  rr^'-''^*^^ 


le  Roessler  &  Hasslacher  Chemical  Co. 

100  WilliiKin  Street.   New  York 
Works:    Perth  Amboy.  N.  J. 


CYANIDE 

Guaranteed  9&-99  per  cent. 

For  generating  HydrcicYimic  Adil  Go*. 


The  only  pofiiiive  cmKlicfttor  of  the  San  Jo«e  Scale, 
Ked  and  Bkck  ^eale  and  uther  utMiot  p«ila^ 


i%i*%M  •«4rtir*«i-i  tA»'  Jy*ir 
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